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THE COMPRESSED AIR BAR 
3y A. C. MusenHorp, St. Louis, Mo. 


The Pressluftstabzufithrungs-Gesellschaft m. 
b. H. of Berlin, Germany, has filed patents at 
Washington for an invention that has met with 
striking success on the European Continent. 
The object of this invention is the compressed 
air bar, which is chiefly used for: 
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1. Keeping fish alive during transports over 
long distances, be it by special fish railroad 
cars, ocean or lake and river steamers, or stor- 
age of live fish and other gill-breathers in 
tanks, aquariums, terrariums, etc. 

2. Eliminating iron from water (“des-iron- 
ing’) for drinking water, and water used for 
industrial purposes, such as breweries, paper 
manufactories, dye works, laundries, etc. 

3. Medical baths (“pearl air baths”). 

4. Charging and mixing intimately gases 
with liquids of any kind. 

In a bar-like body compressed air is stored 
up and led off to that liquid, upon which it 
is intended to have effect. This bar, which is 
connected to a system of pipes, is fed by means 
of a pump with air or gas of any desired den- 
sity, being controlled in such a manner that 
the air or the gas flows out under a pressure 
adapted to the purpose wanted, and running 
through the liquid from down below up to the 
surface. In order to attain a perfect aeration 
of the water or other liquid, the compressed 
air bars must be placed at the bottom of the 
tank, and the air in the bar must be under a 
pressure that is greater than the pressure of 
the liquid that is above them. Since the pres- 
sure exerted by a calumn of water of 10 meters 
height is but 1 atmosphere, it is evident that 
it is only a small amount of density-pressure 
which is required in practice. 

The importance of this invention was sug- 
gested by the fish merchants, Jacob Bros., of 
Berlin, who were aiming at keeping fish alive 
for long periods of time, such as during long 
journeys on the railroads and in stationary 
tanks. The process hitherto used for this pur- 
pose was that fresh water was forced under 
sufficient pressure into the tanks, to form a 
jet. Although air is carried away by the jet of 
water, it is plain that the greater the quantity 
of water in the tank, the less aeration there is 
proportionately. 

Experience, however, has taught that in or- 
der to keep fish alive the renewing of the water 
is less important than a continuous thorough 
aerating of the water used. This aerating is 
the more necessary the greater the quantity of 
fish is in proportion to that of the water in 
which they are to live. 

These were the points of consideration, the 
result of which is the following arrangement 
for transportation of live fish by special fish 
railroad cars, as shown by Fig. 1. Through 
filter “a” air is sucked by the air pump “b” and 
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SPECIAL FISH-RAILWAY CAR—FIG. I. 


forced into the branch pipes connected with 
them, to the compressed air, bars at the bottom 
of the fish tanks. From these bars, very fine 
streams of fresh air flow into the water and 
mount up to the surface (Fig. 2). The strength 
and quantity of air supplied to each tank can 
be perfectly controlled by cocks and valves in 
the pipe-lines. 

The air-pump can be operated either by belt- 
ing from the axle of the car or by a little 
motor “f.” Although the first way of opera- 
tion is less expensive, 
it is dependent upon 
the movement: of the 
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The adaptability of the compressed air device 
for thoroughly aerating water, on account of 
its striking simplicity, made it possible to use 
this system, for eliminating iron from water. 
Also in this country the subsoil and spring- 
water contain so much dissolved iron that it 
must be eliminated, in order to be used for 
the municipal supply and for technical estab- 
lishments, such as dye works, laundries, paper 
mills, breweries, etc. The process hitherto used 
for this purpose consisted usually of a supply 
of air, the oxygen of 
which transforms the 
iron that is found in 





car. Therefore, in or- 


the water in the shape 





der not to stop the 
supply of air when the 
car stops for any 
length of time, the 
motor will be indis- 
pensable, and it will 
be the only means for 








of protoxide salts, to 
hydroxide, which is 
indissolvable in water 
and can therefore be 
separated from it by 
mechanical means. 
The ways and means 
of filtering are, how- 
ever, of great variety. 








stationary tanks. 





In most cases the wa- 





According to the 
experience of the Ber- 
lin fish merchants, 
Jacob Bros., the tanks provided with the 
compressed air bar system, can not only be 
filled with a considerably greater quantity of 
fish than formerly, but the duration of trans- 
portation can be greatly increased. Live fish 
have been transported repeatedly on the way 
for eighty-two hours with the greatest suc- 
cess. In such cases, cars of 75 per cent. load 
require but 25 per cent. water. 
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y, ter is forced through 

sprays (shower de- 
FsG: 2. vices), in order to 
aerate it on gravel heaps; or, the water 
ripples through coke, etc. In order to in- 
sure sufficient aerating of the water, such 
plants must be often of considerable height, 
and, naturally, the lifting of the water requires 
correspondingly powerful pump works. This is 
not necessary when plate filters made of arti- 
ficial sandstone are used; such an arrangement 
will, however, be more complicated. 
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Plant for ‘‘Desironing’’ Water by the Compressed Air-Bar Sys- 
tem in connection with A. Lerenyis ‘‘Star’’ 
compressed air pump. 


FIG. 4. 
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Essentially more simple is the installation of 
a compressed air bar “des-ironer” the general 
arrangement of which is shown in Fig. 3. For 
an intimate aeration of the water we need but 
a comparatively small quantity of air at low 
pressure, for which reason only a compara- 
tively little power is necessary to operate the 
whole plant, which can be very much smaller 
for an equal quantity of water than all other 
plants for “des-ironing” water. 

A “des-ironing” plant in connection with a 
compressed air pump is shown in Fig. 4. 
Through pipes “a” the water lifted by means 
of compressed air pump “c” to the “des-ironer” 
“b,” which is provided. with a compressed air 
bar filled up with compressed air, through pip- 
ing “i” from the air receiver “d,” which is fed 
by the air pump. The “des-ironed” water is 
taken through piping “g” by means of forcing 
pump “f”’ from the “des-ironer,’ and pressed 
through piping “h” into the high-level service 
tank for used water. The cleaning of the “des- 
ironer” is done in the usual way by return 
water, by means of pipe “k.” 

Also for medical purposes the compressed air 
bar gives excellent results, i. e., for oxygen- 
pearl-air baths. The compressed air bar can 
be installed for any bath tub; the only outfit 
necessary is a tank of compressed air with re- 
ducing value, about 7 ft. of high pressure hose 
and the compressed air bar, which fits any bath 
tub. Medical authorities consider it especially 
good for reducing flesh. 

One tank of compressed air is sufficient for 
about forty baths, depending on the time of 
each bath, and costs but a few cents. 

The simplicity of the arrangement of the 
compressed air bar in industrial establishments 
would make it desirable, and it should prove 
as useful in the special fish cars and storage 
tanks of this country, as it is in those plants 
now in operation in Europe. 





PREVENTION OF ACCIDENTS TO 
WORKMEN. 


By Cuares M. RIPLEy. 


One of the hazardous undertakings made 
necessary by demands of commercial and finan- 
cial interests to-day, is the digging of deep 
foundations for skyscrapers. Wherever there 
is considerable water .encountered underneath 
the surface of the ground, as is the case on 
Manhattan Island south of about Fulton street, 
it has been almost universal practice of late 
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years to employ the Pneumatic Caisson Process 
where the buildings are to be of twenty stories 
or more. This process greatly resembles the 
tunnelling work now being done under the 
Hudson River for the terminals of some of 
the railroads centering in New York. These 
caissons are, however, carried down vertically 
to bed rock, instead of horizontally across the 
bottom of the river; in both cases, however, 
compressed air is employed to prevent the 
water running in and flooding the working 
chamber—a catastrophe, the results of which 
need no comment. 

This particular daring work is done in the 
face of peculiar and unexpected accidents, 
which only experience has taught to the con- 
tractors, and which only care and proper sur- 
veillance can be relied upon to prevent. 

The unexpected character of these accidents 
is well illustrated by recalling the loss of per- 
haps a score of workmen’s lives a few years 
ago in the old tunnel, now known as the Mc- 
Adoo tunnel. Of all unexpected occurrences, 
down under the river, with the tons of water 
above them, only partially kept out by the 
compressed air employed for that particular 
purpose, perhaps the most unlooked for holo- 
caust was fire. This experience which was 
due first to carelessness in enforcement of 
rules and was most destructive owing to the 
excess of oxygen in the air—one of the great- 
est possible stimulant to a conflagration. Mr. 
C. L. Brown, general superintendent of The 
Foundation Co., 35 Nassau street, New York, 
spoke at some length on this subject and stated 
that his company had for this particular rea- 
son installed electric lighting systems within 
the caissons while constructing the foundations 
for the twin Trinity buildings, the U. S. Ex- 
press building, and the Singer building. The 
interior of a caisson of the regular type em- 
ployed by this company contains electric lights, 
and the air whistle for signalling to men out- 
side of the caisson or working chamber dur- 
ing regular cycle of work or in an emergency. 

Where men, ascending from or descending 
to work, struck by the descending buckets or 
possible falling material dislodged above, this 
company adopted the most thorough protection 
by providing separate passageways for men 
and for materials. The right hand portion 
has a ladder for men and the left is used for 
the raising and lowering of buckets and ma- 
terial only. The ladders were put on that side 
of the shaft farthest away from material and 
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passing buckets. This preserves the workmen’s 
hands from any possibility of being crushed. 

Carrying out this same idea of separating 
men from the hoisting shaft, the foundation 
company have designed some of their air locks 
with a separate exit for men, operating inde- 
pendently of that for materials. Five of the 
caissons sunk for the Singer building founda- 
tions were topped with this style of air lock. 

The admirable simplicity of this air lock is 
such that never have the doors become bound 
fast—a circumstance which has been known to 
imprison the workmen within the high pressure 
zone below. Another feature of this air lock 
which adds to the safety of the men is the 
fact that the bucket can be lifted to the open 
air in one continuous haul. This is the basis 
of the patent taken out by Mr. Daniel E. 
Moran, C. E., New York. The direct bearing 
of this feature is that were the material first 
hoisted to one level by one cable, and then 
hoisted from there to the open air by another 
cable, the act of transferring the bucket from 
one hoisting apparatus to the other is hazard- 
ous to every workman below. 

There are two separate pipes employed to 
supply the men with requisite air pressure. 
In case one were to fail, the gauge tender 
‘ would instantly detect the changes in the pres- 
sure and switch over to the other tube. The 
gauge tender is to the sand hog in the caisson 
about what the man at the air pump is to the 
deep sea diver—if the pressure were reduced, 
water would flow in and drown the men, while 
if the pressure were to grow too great, con- 
siderable suffering from the bends would re- 
sult beyond doubt. 

In addition to this paralleling of the air 
pipes, all the steam pipes are installed in dup- 
licate also. This makes almost impossible a 
sudden cutting off of air supply. The company 
also has in reserve constantly an additional 
air compressor to act if an emergency should 
arise where their men’s lives were at stake. 

It is oftimes necessary in sinking these cais- 
sons to bed rock to add several tons of addi- 
tional weight on the top. This was done in the 
past by employing workmen to carry pig iron 
by hand and pile it up in place. Through their 
own carelessness entirely it was found this 
method involved considerable peril to the 
workmen, and the company then designed a 
two-ton cast iron weight. A special shackle is 
cast into the weight for the purpose of rapid 
and safe handling by machinery. Since these 
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were adopted, not a single injury has resulted 
from their use. 

Upon leaving a job this contractor trucks 
the derricks, engines and all apparatus to the 
yards at Greenpoint, Long Island, where worn 


_parts are replaced by new parts, and after a 


thorough inspection and coat of paint, stored 
ready for a new contract. 

It is interesting to note that the painstaking 
efforts of this company to prevent accidents 
to their employes have not only been successful 
but have frequently proved an agreeable sur- 
prise as valuable time savers. This balance is 
on the credit side of the books, both from a 
humanitarian and a financial standpoint. 





COMPRESSED AIR INEXPENSIVE. 

The majority of people are of the opinion 
that to compress air or to employ it at indus- 
trial plants is very expensive. This is a mis- 
take, for it can be compressed at low pressure 
very economically, although its field for opera- 
tion is limited, and it is only at high pressures 
that it is expensive. 

According to some authentic data recently 
received, “it takes 114 horse-power to com- 
press 770 cubic feet of free air per minute to 
60 pounds pressure per square inch, while 128 
horse-power will compress 1,850 cubic feet of 
free air per minute to 20 pounds of pressure; 
therefore, at a cost of but 14 horse-power addi- 
tional, 1,080 more cubic feet of free air can 
be compressed to 20 pounds than to 60 pounds, 
clearly proving the economy of using a low 
pressure. The horse-power developed to com- 
press 100 cubic feet free air from atmosphere 
to 60 pounds is 13.41, and to 20 pounds, 6.28. 
This is a saving in favor of the lower pressure 
of 7.13 horse-power, or 53 per cent. 

“Tn compressing air to a high pressure, great 
heat is generated. This means loss of power, 
for it takes power to make heat—and power 
costs money—it also necessitates the building 
of heavy water-jacketed compressors to with- 
stand the high pressure and reduce the heat. 
On the other hand, in compressing -air to a 
low pressure very little heat is generated; the 
compressor can be built of comparatively light 
material and with no water jacket if desired.” 





Interest has been aroused at Naples by a 
motor invented by Giovanni Dileo, a resident 
of Andria, twenty-two years old. The motor 
is operated by compressed air, and the in- 
ventor says that he has solved the principle 
of perpetual motion. 
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THE FLOW OF AIR IN LONG 
TUBES WITH SPECIAL REF- 
ERENCE TO PNEU- 
MATIC DISPATCH. 


Cy B. C. BATCHELLER. 
PART III. 
THE CO-EFFICIFNT OF FRICTION. 


FORMUL FOR COMPUTING f. 


The value of the co-efficient of friction f may 
be determined experimentally by measuring the 
air pressure at two points of known distance 
apart in a tube through which a constant cur- 
rent of air is flowing, and at the same time 
determining the quantity of air flowing per 
unit of time or the mean velocity of the air 
or the time of transit of a particle of air be- 
tween the two points at which the pressure is 
measured. The temperature of the air should 
also be noted. From this data the co-efficient 
can be computed by substituting in the for- 
mule of Part I. 

by transforming equation (16)— 


td (461+ 1r) (p°—p:)3 


L* (p:° — po’)? 
an equation in which the values of the pres- 
sures, time and temperature can be directly 
substituted. 


If the initial velocity of the air can be meas- 
tured, then f can be computed by transforming 
equation (13) thus: 


d (461+ r) (p:°—p:") 
uL p: 


pes 962.6 








i= 427.8 


Since f is a factor in nearly all our formule, 
it is important that its value should be deter- 
mined experimentally under all possible condi- 
tions to ascertain if it is constant or variable, 
and if variable what its relations are to other 
factors of the formule. 

Prof. Urwin has pointed out that f varies 
with the diameter of the tube, and he cites 
numerous experiments to prove such a rela- 
tion. He has suggested an empirical formula, 
to express the relation between f and d, which 
fits the experiments thus far made very well. 
It is this: 


> 
f = 0.0027 (: + —*) 
10 d 


in which d is the diameter of the tube in feet. 
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This formula is shown graphically by a 
curve, Fig. 13. 

The suggestion has also been made that f 
varies somewhat with the velocity of the air, 
and my own experiments seem to indicate this 
to be a fact, but sufficient experiments have 
not been made to speak positively on this 
point. 


First Philadelphia Experiments 6%-Inch Tube. 


My first experiments were made in Phila- 
delphia October 24, 1896, with the 6%-in. postal 
tubes that extend from the general post office 
to the branch post office in the Bourse. The 


‘time of transit of a light aluminum carrier 


between the two offices was carefully meas- 
ured. The ~arrier had a cup leather packing 
attached to che rear bearing ring, to prevent 
the escape of air past it while it moved through 
the tube. The resistance of the carrier affected 
the initial pressure only 4/10 of I per cent. 
The air pressure in the tube was measured at 
the, post office and at the Bourse with mercury 
manometers that could be read to 1/100 of an 
inch. The arrival and departure of the carrier 
at the Bourse was signaled at the post office 
by means of an electric circuit and a bell. The 
time of transit of the carrier was noted with 
a stop watch which could be read to quarters 
of a second. Unfortunately the temperatures 
of the air were not taken in these early experi- 
ments, but probably the error in estimating it 
was not large. 


The straight part of the tubes are of cast 
iron, bored smooth on the interior. The bends, 
of which there are seven in each tube, are 
seamless brass. 

The following tables give the results of 
these experiments. 








RGAGE-OHTG HMC Bio oi. cise ckw eis wax oni ais 2902 ft. 
BQSt-DOUNT TUDE 5 o.5.6'0s.0 s sisiw seis co 1 = 2002 tt. 
Diameter Of the Tube soc. s66s0sci0eeee 0.5104 
3 
“Ee 8 2 
o@® ~ = pa ww. 
HE fs 2c f 
S| 2 sOn5 
a D neo s 
Es, z noe Computed by 
culm noes Formula (35) 
Zim | a aaae 
1 10.60 5.83 64. 0.00433 
2 10.56 5.76 63.5 0 00431 
3 10.60 5.76 63 0.00426 
4 10.77 5.84 63 0.00433 
5 11.02 5.97 62.25 0.00431 
6 10.94 6.02 62.25 0.00420 
’ Mean : se wise 0.00429 en 
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WEST BOUND TUBE. L=2978 feet. 


1 0.88 5.69 59. 0.00432 
2 0.86 5.60 60. 0.00441 
3 0.88 5.57 59. 0.00422 
4 0.88 5.67 59. 0.00430 
5 0.97 5.80 57.25 0.00411 
6 0.91 5.82 57.75 0.00422 

Mean .....0.00426 


NOTE,—The pressures are given in inches of mer- 
cury above the atmosphere, 


Prof. Urwin’s formula gives for a tube 0.5104 
ft. diameter: 


3 
f _0.0027 {1+—— 
10 .5104 


Second Philadelphia Experiments, 64%-In. Tube 





Five years later, June 28, 1901, I made an- 
other series of experiments, using this same 
tube, with carrier velocities that varied from 


COMPRESSED 





AIR. 
watch. In most of the experiments two inde- 
pendent observers noted the time of transit 
with stop watches. The temperature of the 
air in the tube was measured with thermome- 
ters in the stations and in a vault under the 
street. The portion of the tubes under ground 
were assumed to have the temperature indi- 
cated by the thermometer in the vault, and the 
portion in the stations a temperature that rose 
gradually from the temperature of the ground 
to the temperature indicated by the thermom- 
eters at the stations. On this basis a mean 
temperature was computed. A light aluminum 
carrier was used, with an elastic rubber pack- 
ing attached to one of the bearing rings, that 
pressed air tight against the surface of the tube. 
A piece of thin sheet rubber was found to make 


a much more effective packing than leather, 


MM 





Fig.i4 








about 20 to nearly 70 ft. per second. The 
method of conducting these experiments was 
substantially the same as in October, 1806. 
Special pains were taken to secure results of 
a high degree of precision. Manometers were 
constructed with means for dampening the 
oscillations, thereby increasing the accuracy of 
the readings. Corrections were made for the 
displacement of the zero and for the depression 
of the mercury in the reservoir. Barometer 
readings were taken frequently, which added 
to the corrected manometer readings, gave the 
absolute pressures. Pressure readings were 
observed every fifteen seconds during the tran- 
sit of the carrier and the mean taken to com- 
pute results. Very low pressures were meas- 
ured with a water instead of a mercury col- 
umn. The time of transit observations were 
corrected for any error in the rate of the 

















because of its greater elasticity and its ten- 
dency to cling to the surface of the tube. It 
increased the friction. of the carrier some- 
what, but it made certain that no air escaped 
past the carrier. A section of the packing is 
shown in Fig. 14. The speed of the air com- 
pressors was changed to vary the velocity of 


the air, and the experiments were arranged in 
groups, the velocity being approximately con- 
stant in each group. 

The air compressor was located in the post 
office, and the air, which was above the atmos- 
pheric pressure in all parts of the tube, flowed 
from the post office to the Bourse in one tube 
and returned in the other, the return end being 
open to the atmosphere at the post office. 

The following tables are a summary of the 
results : 











Number of 
Experiment. 


31 
33 
35 
37 


*Valve in outlet 
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EAST BOUND TUBE—JuneE 28th, Igor. 
L=2992 feet. d=o.5104 feet. 


Mean Initial 
Absolute 
Pressure. 
Inches of 
Mercury, 

P1 


35 .386 
547 
.531 
5,421 





Mean Final 
Absolute 
Pressure. 
Inches of 
Mercury, 

P2 


32.852 
32 661 
2.666 

2. 604 


443 


. 668 
604 
.799 
. 860 
. 798 


800 
7.270 
7.310 
. 282 
7.288 
39.718 
39.410 
39.471 
39.352 








Time of 
Transit. 
Seconds, 


51. 


of West Bound Tube partly closed. 


| 





Absolute 
Tem perature, 
Fahrenheit. | 
, | 


| 
538, 
538. 

538 5 
538.5 


E38. 


oo 


539. 


or 
a 
Co) 
as 





Coefficient of 
Friction, 
f 


Computed by | 


Formula (35) 


0.005084 
0.004969 
0.004862 
0.004958 


0.005897 


0.004565 
0.004544 
0.004658 
0.004633 
0.004678 


0.004524 
0.004237 
0.004252 
0.004282 
0.004282 


0.004180 
0.004091 
0.004098 
0.004178 


WEST BOUND TUBE—June 28th, rgor. 
==2978 feet. d=0.5104 feet. 








Mean Initial 
Absolute 
Number of Pressure. 
Experiment. Inches or 
Mercury, 
P1 
2 32.661 
4 32.685 
6 32.652 
8 32,606 
10 
12 34.471 
14 34.501 
16 34.653 
18 34.660 
20 34.639 
22 36.904 
24 36.898 
26 36.882 
28 36.884 
30 36,889 
32 38.551 
34 38.954 
36 38.821 
38 38.905 


Mean Final 
Absolute 
Pressure. 
Inches of 
Mercury, 

Pe 


29 .962 


Lost. 


30. 
30. 
30. 
30. 


30 


430 
437 
456 
472 
462 


- 792 
- 788 

784 
. 784 
.781 


.018 
096 
096 


-084 


Time of 

Transit, 

Seconds. 
t 


79.09 
78.22 
78.84 
79.59 


| 


—— 


Absolute 
Temperature, 
Fahrenheit. 
¥ 


536.5 
536.5 
536.5 
536.5 
536.5 


536.5 
536.5 
536.5 
536.5 
536.5 


536.5 
536.5 
536.5 
536.5 


Coefficient of 
Friction, 
f 


Computed by 
Formula (35) 


0.004785 
0.004611 
0.004734 
0.004744 


Lost. 


0.004431 
0.004470 
0.004423 
0.004342 
0.004456 


0.004099 
0 004098 
0.004072 
0.004093 
0 004119 


0.003938 
0.003921 
0.003841 
0.003972 
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Mean Carrier 


Velocity feet 
per Second, 
Um 


33 
36 
36. 
36. 


bp 2 oD 
bo Go Or Ot 


.69 


14 
-14 
-14 
-80 
14 
52.73 
-20 
52.97 
97 
2.84 


.55 


58.27 


Mean Carrier 
Velocity feet 
per Second. 
Um 


7.65 
-07 


142 


5.96 


-53 
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In order to compare the co-efficients with 
the velocity of the air, the mean velocity 
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The two following tables give the results 
fourteen experiments: 


EAST BOUND TUBE—May 5, 1901. 


L=3882 feet. 


| Mean Initial | Mean Final 








d—o.6778 feet. 


| Coefficient of 











| Absolute | Absolute Time of Absolute Friction. | : 
Number of Pressure. Pressure. Transit. Temperature. | i | Mean Carrier 
Experiment,| Inchesof | Inchesof Seconds. Fahrenheit. | Velocity, 
Mercury. | Mercury. t T Computed by | Um 
P1 Pe (35) 
ens einaiti ; ‘ q ae cag i | _ 
1 40.540 35.405 75.33 523 | 0.003967 
2 | 40.591 35.345 69 .05* 523. | 0.003374 
3 | 40.575 | 35.449 75.58 §23. 0.003982 
4 j 40.581 | 35.447 75.20 523. 0.003948 
5 } 40.541 35.416 75.58 523. 0.003985 
6 40.552 35.405 75.33 523. 0.003977 
7 40.570 | 35.417 75.33 523, 0. se | 
8 40.563 | 35.419 75.33 §23. 0.003972 
Mean (Omitting 2). .0.003973 
WEST BOUND TUBE. 
L=3884 feet. do .6778 feet. 
9 30.058 68.8 522.7 0.003898 56.454 
10 30.057 69.05 522.7 0.003890 56.249 
11 30.054 69.17 522.7 0.003910 56.152 
12 30.053 69.17 522.7 0.003913 56.152 
13 30.052 68 .92 522.7 0.003907 56.355 
14 30.049 68.55 522.7 0.003865 56.659 
*In experiment No 2 there was evidently an error in Mean. - Ro eee . 0.003897 
observing the time of transit. wile aah é a 
of the carrier is given in the last column. By Prof. Unwin’s formula the value of the 


First Philadelphia Experiments 8%-In. Tube. 

On May 5, I901, a of experiments 
were made in Philadelphia with* the 8%-in. 
tubes that are used to transport mail between 
the general post office and the Pennsylvania 


series 


Railroad station at Fifteenth and Market 
streets. Like the tubes leading to the Bourse, 


these tubes are of cast iron, bored, with bends 
of seamless brass; the bends, however, are one- 
quarter of an inch larger in diameter than the 
straight part of the tube. In computing the 
values of the co-efficient the average diameter 
was used, but the bends are such a small part 
of the circuit that their effect is very slight. 
A small correction was made in the pressures 
for the resistance of the switches opposite 
the Reading Railway station. The experiments 
were made in the same manner as those already 
described with the tube to the Bourse. The 
power was supplied by an air compressor lo- 
cated at the Pennsylvania Station, which pumps 
directly into the tube. The air flows to the 
post office and returns, the pressure in the 
tube being at all points above atmospheric. 
The return end of the tube is open to the 
atmosphere. 





co-efficient for a tube 0.6778 ft. diameter is 


3 


1+ — 


0.0027 —__—. 
10 X 0.6778 


= 0.003895 


Second Philadelphia Experiments 84%-In. Tube 


After the experiments of May 5 and June 
28, 1901, I decided to make another series with 
the 8%-in. tube from the post office to the 
Pennsylvania Station, taking greater pains to 
have the packing of the carrier air tight, and 
making more accurate measurements of the 
frictional resistance of the carrier during the 
To this end the friction of the 
carrier was measured frequently during the ex- 
periments by pulling it through a section of the 
tube with a spring balance. 


experiments. 


The resistance was 
considerable at the beginning of the experi- 
ments, but diminished as the packing became 
worn. The measurements of carrier resistance 
are plotted in Fig. 15, with the numbers of the 
experiments as abscisse. A smooth curve was 
drawn and ordinates of this curve were used 


to correct the initial pressures by subtracting 
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the carrier resistance expressed in inches of 








mercury per square inch. 

3 S. mS S. g Aw. 
te ro =| Lo 
ce | $s SE | 8s sé | $s 
SE | Ska | SE gia | SE | Ske 
Qe sss c—3 2) est 2h est 
23 20a ge 20a © 20a 

= Nos = Nos as) Nos 
SK O86 sé o26 cay ofs 
ze SS Ay Zea msm yA S| m3 A 

1 7 6 5 17 314 
2 7 ll 5 -— i 2 
3 6 12 4 2 8#6| 3 
4 6 13 4 23 | 2% 
5 6 15 4 36 | | 84 

















The range of the experiments was made as 
great as possible from the lowest to the highest 
practical carrier velocity. 

The following tables contain a summary of 
the experiments: 
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helped in the estimation of their magnitude, 
The precision of the pressure, time and tem- 
perature measurements is undoubtedly high 
and the dimensions of the tube are accurately 
known. The source of greatest error prob- 
ably lies in the disturbing effect of the carrier 
resistance and escape of air past the carrier, 
but an effort was made to make errors from 
these sources inappreciable. In the case re- 
sistance of the carrier is greater than the 
amount allowed, the resulting value of f will 
be too large, and the escape of air past the 
carrier has the same effect. The method of 
correcting for the resistance of the carrier by 
subtracting the pressure necessary to move 
the. carrier from the recorded initial pressure 
is not strictly correct, but the correction is so 


EAST BOUND TUBE—Jvuty g, 1901. 


L=3882 feet. 


Mean Initial Mean Final 







d—o.6778 feet. 


Coefficient of 









*Time of transit, approximate, 




























The best measure of the precision of these 
experiments is the agreement of the results 
among themselves and the agreement of ex- 
periments made on different days. 


+Valve at the open end of the tube was partialiy closed to increase the pressure throughout the tube. 


The experi- 


ence of the earlier experiments was of great 
assistance in securing better results later, since 
it pointed to probable sources of errors and 








Absolute Absolute Time of Absolute Friction. Mean Carrier 
Number of Pressure. Pressure. Transit. Temperature. f Velocity. Feet 
Experiment. Inches of Inches of Seconds. Fahrenheit. per Second. 
Mercury. Mercury. t = Computed by Um 
Pi Peo (35) 
i 33.043 31,542 135 .84 541.0 0 004599 28.578 
3 32.546 31,294 146.63 541.1 0.004523 26.475 
5 32.792 31.401 141.24 541.3 0.004638 27.485 
7 32,678 31.353 143.37 541.2 0.004563 27.077 
9 32.720 31.352 142.24 541.2 0.004628 27.292 
11 32.614 31.306 145.88 541.2 0.004672 26.611 
13 32.813 31.405 144.88 541.3 0.004938 26.795 
15 31.747 30.889 178.52 541.3 0.004685 21.745 
17 31.986 30.987 167 .00* 541.3 0.004748 23.246 
19 31.872 30.937 172.24 541.3 0.004739 22.539 
21 31.868 30.938 174,25 541.3 0.004822 22.278 
23 31.981 30.968 167.12 541.4 0.004826 23.229 
25 36.313 33.221 92.65 541.4 0.004092 41.900 
27 36.010 33.046 94.4 541.4 0.004102 41.118 
29 36 .066 33.101 94.66 541.5 0.004119 41.010 
31 36.051 33.088 94.41 541.5 0.004096 41.118 
33 39.602 34.972 77.08 541.6 0.003951 50.363 
35 39.144 34.598 78.59 541.6 0.004079 49 396 
37 39.914 35.081 76.08 541.6 0.003995 61.025 
39 39.460 34.864 77.84 541.7 0.004014 49.872 
41 44.774 37.7: 64.53 542.0 0.003801 60.158 
43 45.076 64.28 542.0 0.003913 60,392 
45 46.007 62.77 542.2 0.003829 61.845 
47 47.611 60.24 542.3 0.003746 64.442 
49 47.894 60.00 542.3 0.003710 67.700 
51 39.019 163 .20 542.5 0.004644 23.787 
53 38.413 146.63 542.3 0.004531 26.475 
55 37.988 141.36 542.2 0.004481 27.581 
57+ 50.166 115.50 542.0 0.003916 33,610 
59+ 51.452 111.73 542.0 0.003894 34.745 
61+ 51.023 119.52 542.2 0.003987 32.480 


small that I believe the error of this method 
is negligible. No correction was made for the 
acceleration of the carrier. The size and length 
of the tubes in which these experiments were 
made give weight and value to them. 

The values of f obtained from all of the 
foregoing experiments are plotted to a large 








ats 
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WEST BOUND TUBE-—JUvLy 9, 1901. 





L=3884 feet. d=o.6778 feet. 














| | 
| Mean Initial | Mean Final | | Coefficient of | 
| Absolute | Absolute | Time of Absolute Friction. Mean Carrier 
Number of | Pressure. | Pressure. | Transit. Temperature. | f Velocity. Feet 
Experiment. Inches of | Inches of | Seconds. Fahrenheit. per Second. 
| Mereury. Mercury. | t 2 | Computed by | Um 
| Pi | P2 | | (35) | 
2 | 31.257 30.043 | 145.13 541.4 | 0.004470 26.762 
4 | 31.307 | 30.043 | 143.12 541.4 0.004522 27.138 
6 | 31.331 30.046 | 142.11 541.4 | 0.004531 27.331 
8 | Record lost— Carrier | lodged in | transmitter. | 
10 | 31.286 30.053 | 144.63 541.4 0.004505 26.855 
12 | 31.361 30.053 139.35 541.4 0.004434 | 27.872 
14 31,368 30.052 139.36 541.4 0.004459 27.870 
16 | 31.004 30.050 168 .98 541.4 0.004782 22.985 
18 | 30.974 30,048 169 23 541.4 0.004682 22.951 
20 Record lost— Carrier | lodged in | transmitter. | | 
22 | 30.896 30.043 179 .00* | 541.4 | 0.004807 | 21.698 
24 31.000 30.045 168 .00* 541.4 0.004732 | 23.119 
26 33.120 30.141 | 90.14 541.3 0 004094 | 43 .088 
28 33.081 ° ¢ 30.147 90.89 541.3 | 0.004102 | 42.733 
30 32 962 30.142 92.90 541.3 | 0.004127 | 41.809 
32 33.051 30.152 91.40 541.3 | 0.004101 | 42.495 
34 34.636 30.208 74.57 §41.3 0 004057 52.085 
36 34.693 30.216 73.32 §41.3 0.003961 52.973 
38 34.913 30.227 71.56 541.3 0.003934 54.276 
40 34.785 30.224 72.82 | 541.3 0.003974 53.337 
42 37.746 30 343 57.50 | 541.3 0.003822 7.548 * 
44 37.889 30.354 55.25 | 541.3 0.003583 70.299 
46 38.565 | 30.373 53.98 | 541.3 | 0.003676 | 71.953 
48 39.436 30.411 51.72 541.3 0.003663 | 75.097 
50 39.296 30.408 } 51.98 541.3 0.003652 | * 94.721 
52 37.209 36.416 205 .63 541.3 0.004880 18.889 
54 36.752 35.715 179.78 541.3 0.004956 | 21.604 
56 36.790 35.636 169.73 541.3 0.004921 22.878 
58+ 47.915 46.161 149.90 541.3 0.004488 | 25.911 
60+ 48 547 46.577 142.61 | 541.¢ 0.004513 | 27.235 
62+ | 48 .536 46.774 153.92 | 541.3 0.004693 25 .234 


*Time of Transit, approximate. 





+Valve at the open end of the tube was partially closed to increase the pressure throughout the tube. 


scale in Fig. 16, with mean velocities for 
abscissa to discover, if possible, whether or 
not f is a function of any other factor in the 
equation. 

The most striking features of these results 
are the variation of f with the diameter of the 
tube and the apparent variation with the 
velocity. In view of the experiments of others, 
there can no longer be much doubt that the 
value of f does depend upon the diameter of 
the tube. For velocities about 51 or 52 ft. per 
second, Prof. Unwin’s empirical formula fits 
the experimental values very closely. 

In regard to the variation of f with the 
velocity, while it seems at first so apparent, I 
am not prepared to say that it has been dem- 
onstrated beyond all question, and the doubt 
will remain until these results are confirmed 
by other experiments, using some different 
method. It is possible that f varies not with 
the velocity, but with the density of the air. 
To throw some light on this suggestion, the 
experiments of July 9, numbering 57 to 62 in- 
clusive, were made with the valve at the open 


end of the tube partially closed, which raised 
the pressure throughout the tube. 

Experiments 57, 59 and 61 gave decidedly 
lower values for f than experiments at the 
same velocity, with less density. The same 
difference is not so marked in experiments 58, 
60 and 62, with the best-bound tube. For the 
same velocity, the density of the air was always 
greater in the east than in the west bound 
tube, because it flowed first east and then west. 
If the value of f depends upon the density, we 
should not expect a curve of the experiments 
with the east-bound tube to coincide with a 
similar curve of the west-bound experiments, 
but there does not appear to be much differ- 
ence—the results were about the same with 
either tube. 

The apparent variation of f with the velocity 
may have been in part due to the disturbing 
effect of the carrier. The corrections of the 
initial pressures for carrier resistance were 
proportionately larger when the velocities 
were low. With a velocity of 20 ft. per second, 
a variation in the initial pressure of 0.01 inch 
of mercury makes a variation of 0.000065 
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in f in the 6%-in. tube.. I do not believe that 
errors from this source account for all the 
variations, for on July 9 the first and last ex- 
periments (exclusive of. experiments with the 
valve at the end of the tube partially closed) 
were made with low velocities, purposely so 
arranged to detect, if possible, any effect due 
to the wear of the carrier. The carrier re- 
sistance had fallen from 7 to 21% lbs., and yet 
the resulting values of f are practically the 
same—the later experiments are a trifle higher 
in the west tube. 
(To be continued.) 





The seventh annual session of the Summer 
School for Artisans held under the direction 
of the College of Engineering of the Univer- 
sity of Wisconsin begins June 24th, and con- 
tinues for a period of six weeks. 

Courses of study are offered in the follow- 
ing subjects: 

1. ENGINES AND BorLers.—Lectures and lab- 
oratory courses covering the theory, construc- 
tion, management and testing of steam engines, 
boilers, gas engines and gas producers, re- 
frigerating machines, etc. 

2. AppLiep Evectriciry.—Lectures and lab- 
oratory courses covering the theory of direct 
and alternating current dynamos and motors, 
the operation and method of testing electrical 
machinery, batteries, transformers and other 
apparatus, photometry, and calibration of in- 
struments. 

3. MECHANICAL DRAWING AND MACHINE 
DesicGN.—Elements of applied mathematics, 
courses in mechanical drawing and machine 
design adapted to the preparation of the stu- 
dents. 

4. MATERIALS OF CoNSTRUCTION, FUELS AND 
LusricANts.—Lectures on the properties of 
materials accompanied by laboratory tests ; lec- 
tures on fuels and lubricants with laboratory 
tests on the heating value of coals and effici- 
ency of lubricants. 

5. SHorp Work.—Practice with hand tools, 
wood and metal working machinery, and in 
blacksmithing and pattern-making. 

6. Manuat Traininc.—Lectures and lab- 
oratory courses adapted to the requirements 
of manual training teachers. 

The entire laboratory and shop equipment 
belonging to the College of Engineering is 
used by the students in the summer school. 

The requirements for admission do not ex- 
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tend beyond a working knowledge of English 
and arithmetic, but the policy is to allow a 
large amount of individual work so that the 
student may take advantage of all the prepara- 
tion he has obtained. 

This school offers to those unable to take a 
regular year’s course an opportunity of ob- 
taining a working knowledge of the methods 
of testing and the use of instruments, together 
with such theoretical principles in each case 
as the nature of the subject and the prepara- 
tion of the student may permit. 

Correspondence students have found this 
school of value in giving an opportunity for 
laboratory practice along the lines in which 
they have had theoretical instruction. 

A bulletin describing the work of the School 
for Artisans in detail will be sent on applica- 
-tion to Frederick E. Turneaure, Dean, Col- 
lege of Engineering, Madison, Wis. 





The value of the pneumatic machine is ap- 
parent to every man who walks the street 
beside a new building in course of construc-_ 
tion and hears the rattle of the hammers and 
riveters driven by compressed air and _ beat- 
ing an unceasing tattoo upon the iron beams 
and girders. It is said that pneumatic drills 
and riveters are all the make modern steel 
constructions possible. The bolts must be 
driven home and tapped while they are yet 
hot, and in the heavy materials used now in 
bridges and skyscrapers it would be impos- 
sible to do this work by hand. 

In another machine of the automatic class 
which still is in process of development com- 
pressed air is used for the various parts of 
the machine in order to present the tools con- 
secutively to the work and for the motions 
necessary for the cutting operations. The ex- 
treme lightness of air as compared with the 
mechanisms ordinarily employed for this pur- 
pose enables the “idle motions” to be made 
much more quickly than otherwise possible. 
Thus the time consumed in the withdrawal of 
one tool and the presentation of another is 
reduced greatly. 





In Norwich, Conn., compressed air has very 
generally replaced beer pumps in_ saloons, 
clearing the barrels more effectually than by 
the old method and at a cost of but $2.00 per 
month tor each saloon. 


































enum et RENCE OP 





































































































4478 COMPRESSED AIR. 


THE COST OF A SMALL ROCK 
TUNNEL.* 


Rock tunnels of small section are not fre- 
quently met with in the engineer’s experience, 
and this fact probably accounts for the lack 
of data to be found in the text books and en- 
gineering periodicals on this subject. It pos- 
cost estimates and bid prices which have from 
sibly also accounts for the great variation in 
time to time come under the writer’s observa- 
tion; for unless an engineer has had actual 
experience in the construction of small tun- 
nels, many of the items which go to make up 
their cost are either entirely overlooked or 
greatly underestimated. 

Cost estimates for small tunnels are often 
based on the cost of running the heading in a 
large tunnel, which, of course, is perfectly cor- 
rect in theory, but in practice usually results 
in an under-estimate of the cost of doing the 
work. This is brought about in the first place 
by the difficulty in separating the cost of head- 
ing from bench, as both classes of work are 
usually carried on at the same time, and in the 
second place by the fact that the volume of 
excavation in the bench is so much larger in 
quantity and cheaper in cost than the heading, 
that a slight error in distribution makes a 
large variation in the heading cost. Take for 
example the plant charges, depreciation, main- 
tenance, etc.; this is usually divided by the 
total yardage of excavation, so that whether 
the excavation per day amounts to 100 cu. yds. 
for a large tunnel, or 10 cu. yds. for a small 
one, is of extreme importance. 

The number of linear feet of hole drilled 
per cubic yard of rock is the determining fea- 
ture of cost in all rock excavation, and when 
this runs from seven to ten linear feet of hole 
drilled per cubic yard in the heading, and per- 
haps but one or two feet per ‘cubic yard in the 
bench, the wide difference in cost can be easily 
understood. 

Powder is another large item of expense in 
small headings; to break out the first cut in a 
solid face of rock requires enormous force, 
quantities of dynamite. The writer has seen 
and this can only be obtained by using large 
as high as 9 lbs. of 60 per cent. dynamite used 
per cubic yard in hard rocks. 

Another item which is generally over esti- 
mated is the average daily progress. Where 
it has been estimated that two shifts of drill- 
ing can be done a day, in practice it is often 
impossible to do so. The space for setting up 
the drills is extremely limited, so that the 
number of drills which can be economically 
worked is small, and if the rock is at all hard 
or seamy, ten hours is not more than enough 





*Francis L. Pruyn, Assoc. M. Am. Soc. C. E. 


to get the holes down. These holes have then 
to be loaded and fired and the tunnel cleared 
of fumes before the mucking gang can com- 
mence its work of clearing out sufficient loose 
material to set up the’ drill columns again. 

There is still another item entering into the 

cost of small tunnels which is often lost sight 
of, and that is when the tunnel has to be lined 
with brick or concrete it is usually found un- 
economical to do this work until the excava- 
tion has been completed. In other words, the 
space for tracks is limited, and it is apt to 
turn out that the interference of one class of 
work with the other is more costly than the 
delay of doing one class of work at a time. 
_ There is usually a clause in the specifica- 
tions which defines a circumference beyond 
which excevation will not be paid for, and in 
this lies another item of expense which the 
contractor’s engineer is liable to under-esti- 
mate; for the smaller the tunnel the larger is 
the per cent. of circumference which will not 
be paid for per cubic yard of excavation. This 
excess yardage takes powder to loosen it and 
labor to remove it, and where it has to be 
replaced, as often happens, with concrete or 
rock paving without additional charges, the 
cost is often a heavy one. Twelve to 15 per 
cent. additional excavation beyond the neat ex- 
cavation line in good firm rock has been met 
with. 

The main items of expense in a small tun- 
nel which came under the writer’s experience 
were as follows: 

The tunnel was about 3,000 ft. in length in 
hard trap rock, 9 ft. in diameter, and approxi- 
mately circular in section running 2,46 cu. yds. 
of excavation per linear foot of tunnel. The 
air was piped to each end of the tunnel from 
a central plant, and both headings were run 
simultaneously. The plant consisted of two 
75 H. Pp. Rand straight line compressors rated 
at 390 cu. ft. of free air per minute at 80 lbs.; 
three 100 H. P. locomotive boilers, together 
with air receiver, pumps, nine Rand Little 
Giant No. 3 drills, 20 tons, 12-lb. rails, and 
fittings, 5,000 ft. 4-in. wrought iron pipe and 
six 24-in. gage, 34-yd. ore cars. A I0 H. P. 
Fairbanks Morse gasoline engine belted to 7 
K.W. dynamos furnished light in the tunnel. 
Four drills were used at each heading and 
drilled in 10 hours 8 cut holes 7 ft. deep, 6 side 
holes 6 ft. deep and 3 top dry holes 6 ft. deep 
or 110 ft. The average cut pulled was 5 ft. 
or 12.3 cu. yds. at each heading. When the 
holes had been drilled the powder gang took 
down the column and drills, loaded and fired 
the holes; after which the mucking gang 
shoveled the loose rock into 3% cu. yd. iron 
tunnel cars, which were drawn by a mule on 
a track made up of 12-lb. ‘rails to the dump. 

Figures 1 and 2 show the position and spac- 
ing of the holes in the tunnel. The eight cen- 
ter holes are the cut holes and are pointed 
slightly downward so as to hold water and at 
such angle with the direction of the tunnel 
that their far ends or bottoms come close to- 
gether. The six side holes are also pointed 
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Fig. 1. 


slightly downward and in such a way that their 
far ends extend outside the lines of the tun- 
nel, so that the rock will break to proper line. 
The three top holes are dry and are pointed 
slightly upwards, so that their far ends will be 
a little above the grade of the roof. 

The drilling shift started in at 7A. M. and, 
on an average, it took 2% hours to set up 
the columns and machines. They then drilled 
their heading and finished at 5 Pp. M. 

The blasting gang then loaded and fired the 
holes so that the muck would be ready for 
the mucking gang which came on at 7 P. M. 
and worked until 5 A. M. 


Office: 


Fig. 2. 


Seventy-five per cent. dynamite was used on 
this rock. It was seldom that the cut would 
pull clean to the bottom on the first shot and 
almost always an additional loading at the 
bottom of these holes was required before 
the full depth of the cut was reached. 

The cost of the average labor force for the 
twenty hours during which time Io lineal feet 
of tunnel at 2.46 cu. yd. per ft., were excavated, 
is shown to be eauivalent to $23.02 per lin. ft. 
of tunnel. 


The cost cf the average labor force for 20 
hours was as follows: 


Per day. Per cu. yd. 
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COMPRESSED AIR: ITS PRODUC- 
TION AND USE. 


English practice in the application of com- 
pressed air follows very closely the methods 
employed in this country, and the point of 
view taken by our cousins across the water is 
very interestingly presented by A. L. Daw of 
London, whose contribution to the literature on 
this subject is given in part. 


HISTORICALLY CONSIDERED. 

The use of air under pressure in the forge 
and in the reduction of metals from their ores 
has been known from the earliest ages, but its 
introduction to modern engineering seems to 
have been by Smeaton, in 1776, in diving bells 
for submarine work. Its first practical em- 
ployment on a large and important scale was, 
however, by M. Sommelier, in 1860, at the 
Mont Cenis tunnel. From this its introduc- 
tion into mining followed rapidly, as in all such 
operations it has especially great advantage 
over every other form of power, for, besides 
serving to transmit the required power, the ex- 
haust air from the machines 
greatly aids the ventilation. 

Recent years have marked an ever-extending 
use of compressed air for power transmission 
plants, and also for manufacturing purposes. 
Almost every modern engineering shop is now 
equipped with a compressed air power plant 
for the driving of all kinds of pneumatic, caulk- 
ing, chipping and portable tools, riveting ma- 
chines, traveling cranes and lifts, and in foun- 
dry work and numerous other appliances, and 
its use in almost every field of industry is 
daily spreading. 


underground 


PRODUCTION. 


Free air is drawn from the atmosphere into 
a cylinder, where it is compressed and dis- 
charged into a receiver for distribution through 
the mains to the points of application, and the 
efficiency of the process depends upon the pass- 
ing of the maximum volume of air through the 
compressor cylinder for any given expenditure 
of power, and thus the construction and de- 
sign of the compressor cylinder, its valves and 
piston are of the very first importance, as they 
are the primary instruments concerned. 

CONDITIONS TO BE FULFILLED IN A PERFECT 


COMPRESSOR. 


1. On the suction stroke the compressor 
should throughout the stroke fill with air at 
the exterior pressure. 
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2. The air should enter in a large stream 
with the least possible contact with the hot sur- 
face of the valves and cylinder that its temper- 
ature may be raised as little above the outside 
temperature as possible. 

3. On the compression stroke there should 
be no loss of any portion of the contained air 
by reflux to the atmosphere by too late closing 
of the inlet valve, nor should there be any 
leakage back, but the whole contents of the 
cylinder, less the minimum of clearance, should 
be discharged through the outlet valve. 

4. The outlet or discharge valve should have 
ample area of opening, should open automatic- 
ally on the pressure in the receiver being 
reached in the compression cylinder, and the 
air should be discharged at a pressure as little 
above that in the receiver as possible, as excess 
pressure causes a rise in temperature with in- 
crease in volume, requiring a corresponding 
increase in the work necessary to compress and 
discharge the air. 

5. The discharge valve should have suffi- 
cient width of seating to insure its keeping 
quite tight that no loss by leakage back into the 
cylinder may take place. 

6. The valves should be self-adjusting un- 
der all speeds and pressures. 

7. Full volumetric efficiency. 

8. All the valves and the piston should be 
easily accessible for examination and renewal. 

9. Wear and tear should be reduced to a 
minimum. 

It will be evident from the above that the 
construction of an air compressor is a very 
different problem than the mere building of an 
air pump, and that it calls for a full technical 
knowledge, combined with practical experience 
in the building and use of such machines. 


COMPRESSOR VALVE SYSTEMS. 


An examination into the construction of air 
compressors will show that they may be 
broadly classed as below, according to the man- 
ner in which their inlet and discharge valves 
are actuated. 

1. In which poppet valves are used for both 
the inlet and discharge of the air, arranged. 

(a) In the cylinder covers. 

(b) Partly in the cylinder covers and 
partly in the cylinder walls. 

(c) With inlet valves in the piston and 
with discharge valves either in the 
cylinder covers or walls. 

2. With large hinged flap valves arranged 


























in the cylinder covers and actuated similarly to 
poppet valves. 

3. With mechanically operated inlet and dis- 
charge valves which open and close gradually 
through direct mechanical connections. 

4. With inlet valves mechanically operated 
and with poppet discharge valves. 

Poppet valves require to be small in diam- 
eter and light in weight, and to have a small 
lift to prevent hammering. The valve area is 
in consequence necessarily restricted to the 
minimum, and a common defect is insufficient 
space for the inlet of the air and for its proper 
discharge after compression. As poppet valves 
have no tendency to close by themselves, they 
require strong springs to insure their proper 
action, and therefore the cylinders to which 
they are fitted never can fill to the full exterior 
pressure because, as is evident, to open and 
keep open the valves there must always be such 
difference between the inside and outside pres- 
sure as is necessary to overcome the resistance 
of the spring, and the result of this is loss of 
power. This loss of power is further increased 
by the air being unnecessarily heated by com- 
ing in contact with the hot surface of the valves 
and seatings through being drawn in in a thin 
stream, and more especially is this the case 
when the inlet valves are placed in the piston, 
as then the air comes in contact with the hot 
piston and also of necessity with a long hot 
admission tube. 

Large hinged flap valves arranged in the 
cylinder covers have the advantage over poppet 
valves of larger valve area, but require heavy 
springs to close them, and as with poppet valves 
the cylinder in consequence never can fill with 
air at the exterior pressure for reasons given 
above. Further, the. large size of the valves 
necessitates an elaborate arrangement of spring 
frictional and other buffers which limit the 
speed and output of the compressor. 

With valves operated through direct mechan- 
ical connections there are many difficulties in 
the way of positive movement, and especially 
of such movement in the discharge valves, as 
the point of discharge varies with the pressure, 
and this is effected more or less by the condi- 
tions of temperature, density and moisture of 
the inlet air, and the cooling effect during com- 
pression. The discharge valve should open 
when the pressure in the receiver has been 
reached in the cylinder if loss of work is to be 
avoided, and equally serious in loss of efficiency 
would it be to open a discharge valve before 












































COMPRESSED AIR. 448) 


the réceiver pressure has been reached in the 
cylinder. A further grave defect with many 
mechanically operated valves is that the dis- 
charge opening is closed gradually toward end 
of stroke, compelling, by great rise in pressure, 
the last portions of air to pass the valve at ex- 
cessive speeds with rapid rise in temperature 
much beyond the temperature of discharge, 
with attendant danger of explosion should 
there be an excess of lubricant or should a 
lubricant of inferior quality be used. 

The ever-varying conditions make the opera- 
tion of compressor valves mechanically so un- 
satisfactory in practice. 


TRANSMISSION. 


The transmission of power, to a greater or 
less distance, is a problem that frequently en- 
gages the serious consideration of the engineer. 
The means at his disposal are steam, water, 
wire rope, electricity and compressed air, and 
the advantages of each of these systems vary 
with the conditions attending their application. 

Of the first three the merits and limitations 
are too familiar to require enumeration, and 
the choice is limited to electricity or com- 
pressed air when the distance of transmission 
exceeds a limited range. 

The applications of electrical energy to in- 
dustrial uses have received so much attention 
at the hands of scientists, engineers and cap- 
italists, that the greater economy and suitability 
of compressed air to many of these uses have 
been thereby forced into the background and 
neglected. Further, experience has shown that 
the high efficiencies first claimed for electricity 
have failed to be verified, and the rapid strides 
made in the production of compressed air with 
the greater knowledge gained in its transmis- 
sion and use is directing more and more atten- 
tion to this somewhat neglected force as a 
means of power transmission. 

With electricity the cost of the wire governs 
the voltage, which, when the power has to be 
transmitted a distance, varies between 2,000 and 
50,000 volts, if the cost of the wire is to be 
kept within reasonable limits. The voltage or 
electric pressure after transmission has to be 
brought down to the proper limits for safe 
distribution and use, necessitating the employ- 
ment of step-up and step-down transformers. 
There are the following stages in the produc- 
tion and use of electric power in distance 
transmission :— ; 


1. The engine or motor. 
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2. The dynamo. 

3. The step-up transformer. 

4. The cable transmitting the power. 

5. The step-down transformer. 

6. The cable distributing the power. 

The electric motor developing the power 
after its transmission. 

And, although the efficiency of the modern 
dynamo is a triumph to the skill of the elec- 
trical engineer, the power, as seen above, is 
transformed so many times between the gener- 
ating station and point of application that, not- 
withstanding the high efficiency of the dynamo, 
the efficiency of the whole system is probably 
not greater than 50 per cent. 


ws 


Further, the electrical apparatus, with its 
multiplicity of transformers, high potential in- 
sulators, and other high potential devices, is 
exceedingly liable to break downs and necessi- 
tates constant supervision by skilled men. 

In power transmission by compressed air 
there are the following stages: 

1. The compressor. 

2. The pipe line. 

3. The motors. 

4. The re-heater for re-heating the air be- 
fore admission to the motors if the fullest econ- 
omy of the system is to be utilized. Without 
re-heating the efficiency of the system should 
be 45 per cent., and with re-heating from 55 
per cent. to 60 per cent. 

The first point to be decided by the engineer 
is the pressure at which the air shall be trans- 
mitted, as this governs the type of compressor 
and the size and cost of the pipe line. For 
long distance transmission the power can be 
commercially most economically transmitted at 
high pressure of from 120 to 150 lbs. per square 
inch, the pressure being reduced at the point 
of distribution in accordance with require- 
ments. 

The next point to be determined will be the 
pipes to be employed, in which the considera- 
tions of most importance are the material, 
diameter and character of the joints. 

With regard to the motors, these of course 
are governed by the pressure at which the air 
is to be used and the work to be done. 

As to the re-heating of the compressed air 
after transmission and before admission to the 
motors, users generally have as yet failed to 
recognize the importance thereof, although a 
large increase in efficiency is thereby obtain- 
able, and any practical difficultv due to the 
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cooling of the air in expansion in the motor 
entirely obviated. Air at 32 deg. Fahr. expands 
on heating 1/461 part of its volume for each 
degree Fahrenheit, and thus the re-heating of 
the compressed air before use in the motor is 
of the greatest commercial importance, as less 
air is required per stroke of the motor. The 
economy gained will, of course, depend on the 
relation between the additional work obtained 
and the fuel expended. Experience shows that 
the heat supplied is used with great efficiency, 
and that by heating the air before use the 
work done per pound of air may be increased 
from 25 to 40 per cent. 

A further point of great advantage in the 
adoption of power transmission by compressed 
air is that the compressor, pipe line and motors 
are all easily understood and operated by me- 
chanics accustomed to the use of ordinary 
steam engines, and thus the necessity for spe- 
cially trained skilled men is obviated. 





BOBBINITE THE LATEST COAL- 
GETTING EXPLOSIVE 


There is no such thing as a completely safe 
explosive—that is to say, there is no explosive 
known which, under any conceivable circum- 
stances, might not ignite gas or dust, or a 
mixture of gas and dust. But the relative 
safety of the very best and highest class of ex- 
plosives, as compared with gunpowder, is so 
great that the difference of safety in degree 
practically becomes a difference in kind. 


30bbinite is classed as a non-detonating me- 
chanical mixture which consists of a_high- 
grade gunpowder containing but little sulphur, 
mixed with starch and paraffin-wax, and com- 
pressed into a pellet coated with paraffin-wax. 
It was tested in various ways, and practical 
experiments were conducted with it in four 
seams of widely varying character, when it 
produced marked advantages in coal-getting 
over other substances of a similar type. It is 
the opinion, however, that the experiments indi- 
cated that Bobbinite and several other explo- 
sives of this character, where insufficiently con- 
fined, are more likely to explode gas than those 
explosives which give a high “charge limite” 
when tested without stemming. The “charge 
limite” is defined as the maximum charge 
which, in a series of ten shots fired unstemmed 
from a gun, fails to ignite an explosive mixture 
of gas and air in an experimental gallery. 
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AT GREAT DEPTHS WITH COM- 
PRESSED AIR 

The remarkable success which engineers 
have made in driving tunnels under rivers and 
other important waterways.in various parts of 
the world, has led to a serious consideration of 
employing similar methods for establishing 
subaqueous passages beneath straits, bays and 
even the ocean itself. From the constructional 
point of view, there is not the slightest doubt 
of its feasibility for what has been done so 
satisfactorily in many cases can be extended 
to a far greater degree. 

At the present time financial reasons would 
alone seem to prevent the boring of tunnels 
between Europe and Africa, or Asia and North 
America, since the expense would be, perhaps, 
larger than the ultimate advantages to be se- 
cured. Furthermore, in the face of the diplo- 
matic relations existing between world powers, 
such engineering feats appear to be well-nigh 
impossible. However, apart from this, engi- 
neers regard with confidence the proposition 
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of sub-ocean tunneling because the achieve- 
ments already attained have been due to the 
development of the compressed air system. At 
first, when this system was introduced, its pos- 
sibilities were only conjectural, for its begin- 
nings were small inasmuch as it was used for 
driving bores, making foundations for bridges 
and wharves under river beds and in water- 
bearing strata generally. But it has developed 
steadily, until now work is carried on with 
safety and with certainty as regards its final 
result, at depths up to nearly 120 ft. below high- 
water level, involving an air pressure of 40 lbs. 
per square inch above the atmosphere. In fact, 
in nearly every instance, where water is likely 
to be encountered, compressed air is now 
adopted, for engineers prefer to use it as a 
safeguard against any emergency. Whether 
compressed air can be applied for deep-sea 
boring is still largely a matter of experiment. 
Still, the shield system has operated. so accu- 
rately in all cases with such practical results, 
that its application to engineering problems of 
such magnitude as referred to above, is highly 
probable. 





CASTING AIR COMPRESSOR 
CYLINDERS 


Cylinders of air compressors, gas engines, 
and some steam engines are often exceedingly 
intricate in design; due in the case of the two 
former, to the presence of the water jacket, 
while in high-grade steam engines a steam 
jacket is often provided. Where these cylin- 
ders are cast in one piece, it is obvious that 
great care must be exercised to-eliminate flaws, 
and even when cylinder liners are used, the 
process is a most important one. There has 
lately been manifested considerable interest in 
processes that will insure better castings, by 
introducing small quantities of titanium into 
the molten metal just before pouring, thus 
purifying it, and increasing its fluidity, making 
the pouring of complicated and intricate cast- 
ings a less difficult operation. Readers of 
Compressep Air will probably be interested in 
knowing of an easy method of accomplishing 
these results. In fact, the process is so simple 
that it is within the reach of all who desire 
to increase the quality of their product. It 
consists of introducing a specially prepared can 
of titanium Thermit into the ladle and allow- 
ing it to burn while at a point near the bottom. 

To those who are not familiar with the com- 
position of Thermit it might be well to state 
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that it is a mixture of finely divided aluminum 
and iron oxide, which, upon ignition reacts to 
form aluminum oxide and pure molten iron or 
steel (according to the quantity of carbon in- 
troduced) at a temperature of 5400 deg. Fahr. 
Titanium Thermit is a mixture of ordinary 
Thermit and titanium oxide, which reacts to 
form liquid iron and metallic titanium, as alu- 
minum unites equally well with the oxygen of 
the titanium oxide as it with the 
oxide. 

Titanium has a great purifying effect on 
molten iron, as it combines with the nitrogen 
in the liquid, forming cyanonitride of titanium. 
By this reaction, in conjunction with the heat 
of the Thermit reaction, a strong seething mo- 
tion will be produced throughout the entire 
mass of the metal. 


does iron 


Gases will be driven out 
and the liquid will show a white color almost 
as of steel, proof of its high temperature and 
fluidity. On analysis, however, the cast iron 
will not show any traces of titanium, other 
than what is in excess of the contents of the 
nitrogen. 

The process is particularly valuable in the 
pouring of castings requiring a smooth finish, 
or that will be subjected to high pressures and 
great friction. In fact, it will be found that 
parts cast from this purified metal will possess 
an increased strength of at least Io per cent. 
and will be of very fine grain. 

It should be evident that the 
especially applicable to the casting of cylinders 
for air compressors, gas engines, steam en- 
gines, ammonia compressors, and hydraulic fit- 
tings of every kind, where strength, durability 
and high finish are required. 


process is 





CARE OF AIR COMPRESSORS. 


Valves which stick can often be successfully 
lubricated and kept in good condition by use 
of a little kerosene oil, applied with the usual 
machinery oil can—Minine & Scientific Press. 

We quote the above paragraph to show how 
some people may be misled regarding the hand- 
ling and care of air compressors, and because 
we believe that such articles as the above are 
often responsible for serious accidents. Kero- 
sene oil ought never to be used in this wavy, 
and if used at all on the air cylinder, great 
care should be taken to remove all of it before 
starting up the compressor. A much better 
and safer way of cleaning the cylinder and 
valves is to feed ordinary soapsuds through the 
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cylinders for several hours every week or two, 
It may be passed through the lubricator jn- 
stead of oil, but care should be taken to ryn 
with oil for a while after its use, before shut- 
ting down, in order to prevent rusting. 

It is a very good practice to keep an ex- 
tra set of outlet valves on hand, as this en- 
ables the engineer, at any time, to replace 
those on the compressor with clean ones. The 
change may be accomplished in a very few 
minutes and the dirty valves may be thorough- 
ly cleaned by the engineer at his leisure. 





OMPRESSED air seems likely to be used 
more extensively as machine tools are 
developed. The rapidity and facility 

with which it can be conveyed and its small 
mass make it well adapted for use in metal 
working machinery. In fact, its extreme rapid- 
ity needs to be checked in some _ instances 
where uniformity of motion is required under 
varying resistance, and this check is applied by 
the use of a body of water or oil, which is 
forced by the air pressure through a restricted 
but usually adjustable opening, and in turn acts 
The liquid, 
by resisting sudden changes in its rate of flow, 
regulates the speed of the motion. 

A class of machines originally designed for 
making screws, but more recently employed 
also in making numerous small parts of ma- 
chines and other articles, and known to the 
trade as “automatics,” been developed 
largely during the last five years. 

At first automatic machines would 
handle stock up to one inch in diameter only, 
and were used almost exclusively for making 


upon the mechanism to be moved. 


has 


these 


screws. They are made now to handle steel 
bars up to six inches in diameter, and are 
used for an almost endless variety of small 
parts. Many of these machines have a mag- 
azine attachment, by means of which castings 
or small forgings are fed successively to the 
machines. They require no attention whatever 
except to keep the magazine supplied with ma- 
terial and the various cutting tools sharp and 


properly adjusted. 

A stalled on the dairy farm of C. F. Moul- 
ton & Son at Cuba, N. Y., where 24 

cows are now successfully milked twice each 

day. by the new apparatus. A combination of 

the vacuum and compressed air systems is use 

the vacuum and compressed air systems is used. 





practical milking machine has been in- 

















NEW PUBLICATIONS. 


The newest contribution to cement litera- 
ture, and one for which there has been a de- 
mand for a long time, is “Concrete Factories,” 
a series of papers descriptive of the uses of 
cement and concrete as applied in the construc- 
tion of industrial plants. This book, which 
contains 152 pages, is compiled by Robert W. 
Lesley, associate American Society of Civil En- 
gineers, and the editor of Cement Age, and is 
published by Bruce & Banning, I Madison ave- 
nue, New York. 

This book offers in condensed form the most 
complete review of the principles underlying 
reinforced concrete construction that has yet 
been published, and has the still further ad- 
vantage of being understood by the layman 
as well as the engineer. The book contains 
the report of the United States Advisory 
Board on fuels and structural materials, the 
report of the sub-committee on tests, the only 
translation of the French rules on reinforced 
concrete—which have just been issued by the 
Ministry of Public Works in France—and a 
number of profusely illustrated articles show- 
ing well-known reinforcing systems. 

“Reinforced Concrete Construction,” a chap- 
ter by Walter Mueller, is perhaps the most 
concise description that has yet appeared on 
the many concrete reinforcing systems now in 
the market, and “Concrete in Factory Con- 
struction,” by E. A. Trego, reviews the work 
that has been done with concrete in the con- 
struction of industrial plants during the past 
few years. 

“Concrete Factories” also contains “A Sur- 
face Finish for Concrete,” by Henry H. Quim- 
by, American Society of Civil Engineers, and 
a symposium of articles on the use of con- 
crete in constructional work by Emile G. Per- 
rot, C. A. P. Turner, E. P. Goodrich, J. R. 
Worcester, Dean & Main, Leonard C. Mason, 
E. S. Larned, Chester J. Hogue, J. G. Ellendt, 
and A. E. Lindau, and other eminent authori- 
ties on concrete construction work. 





TRADE LITERATURE. 

Latta & Martin Pump Company, Hickory, 
N. C.—A brochure, 20 pages, 11x8, describing in 
full the operation of their pneumatic displace- 
ment pumps, especially designed for manufac- 
turing plants, mines and all centers where it is 
necessary to secure water quickly. Also there 
is a specially designed air lift showing its util- 
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ity and the limitations for deep-well pumping. 
Included in this publication is a brief article 
on compressed air versus the steam pump. 

G. L. Stuebner Iron Works, Lone Island, 
City, N. Y.—Catalog No. 50, 12 pages, 4x9, 
which deals exclusively with the Excelsior 
Bottom Dumping Buckets, which are particu- 
larly adapted to handle concrete, mud, sand, 
rock, etc. One of the chief features of these 
buckets is the locking device which holds the 
bottom in place and the operating mechanism 
is simple in design and extremely rapid. 
> Jersey City Crucible Company, Jersey 
City, N. J.—Booklet entitled, “A Study in 
Graphite,” by Prof. W. F. M. Goss of Purdue 
University, 43 pages, 6x9, appealing particu- 
larly to those interested in short-cut methods 
of lubrication. This pamphlet covers in detail 
a series of tests of graphite not made with any 
special design to finding points for or against 
this material, but conducted in the spirit of 
scientific research. This study in graphite opens 
with an essay by Prof. Goss, based upon the 
conclusions drawn from the test. Complete 
descriptions of these are made, together with 
a number of illustrations of the testing ma- 
chine. A summary of results obtained is shown 
in several tables, which are particularly valu- 
able. 


W. G. Leale Company, San Franicsco, Cal. 
—Pamphlet, 36 pages, 4x9, known as the Star- 
rett System of Pumping by Compressed Air, 
covering a new process of pumping adapted 
for mining, windmills, irrigation, and high oil 
wells. Reference is made to their efficiency in 
high-duty plants and the illustrations prove 
their practical effectiveness. 


Fairbanks Morse & Company, Chicago, III. 
—Profusely illustrated pamphlet entitled, 
“Practical Irrigation,” 36 pages, 6x9, dealing 
thoroughly with mechanical irrigation prob- 
lems and containing much pertinent data with 
reference to many different types of pumping 
machinery used for this purpose. The illus- 
trations show the irrigating plants in actual 
operation, these installations covering a wide 
range of service, including pumps operated by 
gasoline, steam, electricity and the wind. 

Webster Manufalturing Company, Chi- 
cago, Ill.—General catalog No. 30, 573 pages, 
bound in cloth, 61%4x9%, giving full and de- 
tailed information concerning the elevating, 
conveying and power-transmitting machinery 
manufactured by this company. This book is 
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superbly printed and illustrated, giving price 
lists of every sort and kind; also the machines 
and their parts. It is a useful compendium to 
which reference can be made by superinten- 
dents and managers of large manufacturing 
plants and power stations when new installa- 
tions are being considered. 

Robins Conveying Belt Company, 13 Park 
Row, New York.—Four-page leaflet, describing 
the installation of a package conveyor system 
in the new store of B. Altman & Co., Fifth 
avenue, New York. This circular is illustrated 
with cuts showing the working qualities of the 
belt and the central discharging point where 
the packages are received prior to their being 
placed in the delivery wagon. There are three 
conveying belts, 30 in. in width, 71, 91, 191 ft. 
in length, which operate on a series of idlers; 
also there is one large flat belt 36 ins. wide and 
75 ft. long, guarded at the sides, being de- 
signed especially for the conveyance of un- 
wrapped packages. These belts are entirely 
noiseless in operation, being so constructed 
that they perform the work quickly and eff- 
ciently with a minimum amount of friction. 





CORRESPONDENCE. 








To the Editor of Compresser Air: 


Dear Sir—We have recently subscribed for 
your magazine, and you kindly favored us 
with some back numbers. We find in the 
April, 1906, number a picture of a portable 
electric motor for cylinder boring. We have 
lately been doing the same thing with the real 
thing, which is compressed air. 

A cylinder of a locomotive on the P. and L. 
R. R. had the port so broken in that the only 
remedy was to put in a liner. We had it run 
on our siding and piped air about 600 feet to 
it, using a small steam engine which we ordi- 
narily use for driving our boring bars with 
steam wher it is available. We bored out the 


cylinder, then inserted the lining and bored it « 


in place, and the engine is now in service. 
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We enclose you a photograph we had made, 
showing the operation; and also a photograph 
of our works, which shows the location of 
the locomotive while the work was being done. 
The compressor is located in the building 
which has the taller of the two square chim- 
neys, and is at the right of this chimney. You 
can see the pipe along the end of the brick 
building next the locomotive. This work was 
done in zero weather, and we were surprised 
at not having more trouble with the conden- 
sation freezing, but it gave us no trouble 
whatever. Yours truly, 

POUGHKEEPSIE FOUNDRY AND MACHINE Co, 

H. M. Bullard, General Manager, 

















INDUSTRIAL. 








NEW EARTHQUAKE RESISTER. 


The San Francisco disaster has just had its 
first anniversary. Some of the lessons are still 
fresh in the minds of those interested in muni- 
cipalities. Careful men have personally in- 
spected the ruins and made suggestions to 
architects, builders and engineers, based upon 
the data obtained during the inspection. But 
there is one field which has not been covered, 
and one danger that has not been brought 
as forcibly to the minds of municipal engineers 
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as its importance would warrant. And, strange 
as it may seem, this very one was responsible 
for more damage than the earthquake itself. 

It will be remembered that San Francisco 
burned owing to lack of water, the water-pipes 
being disrupted during the earthquake. Has 
the question been sufficiently agitated, with a 
view to preventing such a cumulative disaster 
in the future? Have we any method of join- 
ing water pipes, so that a vibration, or a set- 
tling of the ground, will not strike paralysis 
to an entire city’s fire protection? 

This paper is glad to recognize any efforts 
which seem to point in the right direction, and 
which tend to lessen the risk from such causes. 





SHREDDED LEAD. 


-. new substance is just being put upon the 
market by the United Lead Company, of 100 
William street, New York, known as shredded 
lead, which is caulked into the joints in a man- 
ner quite similar to the caulking of the yarn 
in a stuffing box, but which has such a con- 
sistency as to make a perfectly tight, yet flex- 
ible joint, we are told. If such a thing can 
be made commercially practicable, the old 
method of pouring melted lead into the joint 
will soon become a thing of the past, as the 
shrinkage of the metal upon cooling materially 
weakens the joint and renders it subject to 
leaks upon the slightest provocation. 





HE Consolidated Equipment Co., of 17 
Battery place, New York city, have been 
appointed selling agents for the Emerson 

pump. This company’s well-known triple ver- 
tical cylinder contractor’s pump will be supple- 
mented by a new product—the Emerson Junior. 
This latter is made with but a single cylinder, 
weighs but 219 lbs., and has a capacity of 100 
gallons per minute against a 25-foot head, and 
about half this capacity on a 100-foot head. A 
stock of regular and Junior Emerson pumps 
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will be kept on hand in New York and at the 
factory in Alexandria, Va., which is to be en- 
larged to accommodate this new design. 





URCHASING agents and those responsi- 
ble for the materials which enter into the 
construction of cars, which will render 

the rolling stock immune from fire, are intense- 
ly interested in “Kantlite,” a specially treated 
substance, of which Wendell and McDuffie, 26 
Cortlandt street, New York, are the sole sell- 
ing agents. 

“Kantlite” is a fibre board which to make 
fireproof is subjected to chemical treatment 
both in its raw state and also during the 
process of manufacture. It can be stained the 
same as wood veneer and at the same cost, 
having approximately 80 per cent. of the 
strength and 85 to 90 per cent. of the weight 
of oak. 





HE Hancock Consolidated Copper Co., 
Mr. John L. Harris, superintendent, 
whose mines are located at Hancock, 
Mich., has recently ordered from the Sullivan 
Machinery Co. of Chicago a hoisting engine to 
be used for sinking the principal shaft and for 
permanent service, after the shaft is com- 
pleted to its final depth of 4,000 feet. 

This hoist will be of the first motion, heavy 
duty, Corliss type, with engines 24-inch diam- 
eter by 48-inch stroke, and two loose drums, 
8 ft. in diameter by 9 ft. long, driven by band 
friction clutches, and designed for hoisting 
in balance. The drums will be grooved for 
1%4-in steel rope, and the maximum hoisting 
speed under full load will be 3,500 ft. per 

The clutches and band brakes will be 
steam operated, with automatic compressed air 
substitution in case the steam pressure falls 
below a given point, owing to accident or for 
other reasons. 





WO drops of ammonia on a lump of sugar 
eaten immediately is considered a fair 
antidote for internal cyanide poisoning. 

This is usually the treatment when peroxide of 
hydrogen cannot be obtained promptly. In 
cases of external cyanide poisoning a warm 
bath containing bicarbonate of soda and com- 
mon salt will allay the eruption. 





n the cylinders, of a compressed-air locomo- 
| tive, only a low cold-test oil should be 
used. The oil should show a gravity of 
about 29, and a cold test of—5 deg. Fahrenheit. 
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COST OF PUMPING WITH THE 
AIR LIFT. 


This question is usually asked without giv- 
ing several items which largely determine the 


answer. Thus, coal at $2 is one thing, at $4 
another. Again, some wells are nearby and in 


other plants the pipe investment is greater be- 
cause of scattered wells. Speaking generally, 
the average cost per thousand gallons pumped 
depends on the size of plant and height of lift. 
In a 4,000,000-gal. plant, with a 50-ft. lift, it is 
about %ec. per 1,000 gal. In a larger plant, 
with a 35-ft. lift, with coal at $2, it is about 
114 mills. In another case, where the lift is 75 
ft. and the capacity 1% million gal., the cost 
is Ic. per 1,000 gal., coal costing $2. In a plant 
pumping 3,000,000 gal. 75 ft. high, the cost is 
4.5c., and where the lift is 50 ft. 3.5c. In Penn- 
sylvania, a plant giving 175 gal. per minute at 
75-ft. lift, costs I%c. per 1,000 gal. In a 
proposed municipal plant 100,000,000 gal. per 
24 hours, 50-ft. lift, and with coal at $1.50 a 
ton, the cost figured 1 mill per 1,000 gal., in- 
cluding all fixed and operating expenses. In 
another case, involving the handling of about 
15,000,000 gal, of water 30 ft. high every 24 
hours, using compound condensing compres- 
sors, and with coal at $2 per ton, other figures 
being estimated on a very generous basis, the 
cost nets about $2.50 per 1,000,000 gal., or 
about 2'%4 mills per 1,000 gal. These figures 
cover fuel, oil, labor, sinking fund, interest and 
taxes. 

In many cases the introduction of the air 
lift may be effected at little expense, often 
involving the purchase only of an air com- 
pressor, a receiver, and a small amount of pipe, 
but the following is estimated on a basis which 
will cover the greatest amount of expense 
likely to be incurred, with a view of showing 
particularly that the interest and depreciation 
charges under the most extreme conditions are 
not likely to develop into formidable figures. 
The following is a list of the complete equip- 
ment for an air lift plant to raise 1,500,000 
gal. per 20 hours, or 1,250 gal. per minute. 
Total lift, 75 ft.: 
ready for foundation and piping. 


Air compressor, complete, 
Air re- 
Boiler, 85 h.p., with feed pumps, etc., 
bricked up and ready for use, including build- 
Tank, 


ceiver. 


ing and value of ground so occupied. 
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19,000 gal. capacity, including suitable timber 
framework to bring tank 75 ft. above water 
level. Two 12-in. wells, each 135 ft. deep, 
Casing, 450 ft. 75@ in. light pipe. "Ade 
pipe, 500 ft. of 3-in., air pipe in wells. Air 
pipe, 1,000 ft. of 4-in. air line from receiver to 
wells. Water pipe, 1,250 ft. of 12 10 and 8-in. 
cast-iron distributing main, leaded joints, 
from tank to works, laid below frost (air line 
laid in same trench). All other pipe and fit- 
tings. Compressor, receiver and tank founda- 
tions, laid in cement. Special automatic goy- 
erning mechanism. Total estimated cost of 
complete plant, ready to run, as above, $8,750, 
This is intended to include everything which 
may be considered as a legitimate expense in 
this connection. In many cases the buildings, 
boilers, tanks, wells, pipe lines, ground space, 
and other items do not represent a present ex- 
pense, being already on the ground. 

We may estimate the cost of operation as 
follows: Engineer, double shift, at $2.25 per 
day, $4.50, % time chargeable to pumping plant, 
per day, $0.90; Fireman, double shift, at $1.75 
per day, $3.50, on the basis of one man re- 
quired for each 250 h.p. of boiler for 85 h.p. 
per day, $1.19; fuel, 85 h.p., 20 hours, say 4% 
tons, at $2 per ton, per day, $8.50; oil, waste 
and sundries, say, 60 cents; interest on invest- 
ment of $8,750 at 5 per cent., figuring eleven 
25-day months, or 275 working days per year, 
per day, $1.91; deterioration, covering sinking 
fund, repairs, etc., providing for renewal of 
complete plant every ten years same basis as 
interest but 10 per cent., per day, $3.18; insur- 
ance and taxes at I per cent., as above, per 
day, 32 cents; total estimate cost of pumping 
1,500,000 gal. per day, 75 ft. high, under the 
above conditions, $16.60. Cost of each 1,000 
gal. ($16.60 ~ 1,500) = $0.01107.—The Engin- 
ecring Record. 


cased. 





O one who has followed the recent devel- 
T opments in mining machinery it is evi- 
dent that the air hammer rock drill 
marks as important a step in progress as any 
since the introduction of power-driven drills. 
The air hammer drill is cheap, wonderfully ef- 
ficient, economical to operate and is adapted to 
a variety.of uses. As a measure of utility, it 
can be said that nearly every one of the half 
doen or more manufacturers of these machines 
is working full capacity to meet the demand 
of the mining industry. 
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LIMITS TO LOSSES IN COM- 
PRESSED AIR SERVICE 


We hear certainly enough, and probably too 
much, of the power losses which inevitably ac- 
company the employment of compressed air as 
a transmitting and operating medium. We cer- 
tainly do not hear enough of, and do not suffi- 
ciently bear in mind, the fact that whatever 
these losses may be there is always a limit to 
them which can not well be exceeded. Steam 
losses seem to be without limit. 


In the development of power by means of 
steam the coal-cost per horse-power hour in 
steam-operated apparatus in actual use ranges 
from below 2 lbs. to above 40 lbs. There is no 
loss in compressed air practice comparable with 
this. In the compression of air to, say, six 
atmospheres, a very common working pressure 
the power cost by adiabatic—the most costly— 
compression exceeds the cost by the ideal and 
practically impossible isothermal compression 
by only 32 per cent., and there is no discover- 
able way of making the cost of air compression 
any greater. The air compressors in use a 
score of years ago were crude and wasteful as 
compared with those which may be considered 
standard to-day. In the improvements which 
have been made in steam-driven air compres- 
sors the power savings effected have been 
much greater at the steam ends than at the air 
ends. 

But it is rather in the employment of the air 
after compression that the limitation of losses 
most asserts itself. The unceasing condensa- 
tion and disappearance of steam, beginning im- 
mediately upon leaving the boiler and continu- 
ing uninterruptedly after leaving belongs to 
steam alone; air has no corresponding or com- 
parable loss. The volume of air delivered by 
the compressor decreases somewhat with its 
fall in temperature, but when normal tempera- 
ture is reached shrinkage ceases and this loss 
ends. The water of condensation is another 
thing to be reckoned with in the use of steam, 
and also the delay and the steam-cost of heat- 
ing up the steam-operated machine every time 
it is operated, with neither of which conditions 
does the air have anything to do. Compressed 
air seems to be unique among power trans- 
mitters in that it is always ready to do its full 
work and yet charges nothing for its time 
while standing waiting. 

The beginning of the employment of com- 


pressed air for driving rock drills in mines 
and tunnels was enforced by other considera- 
tions than these, but mines and tunnels are not 
now the largest employers of compressed air. 
it is no wonder that we find it making its way 
for work in the open, that many quarries are 
operated by it exclusively, that such undertak- 
ings as the enormous excavations in New York 
for the new stations of the Pennsylvania and 
the New York Central Railroads should each 
depend upon the air compressor to do the most 
of the work. Most of the air in these cases is 
not transmitted more than the length of half 
a dozen city blocks; where the distances are 
greater the advantages of air power transmis- 
sion becomes more pronounced, and so it is 
entirely in line with the most advanced engi- 
neering practice that air compressors are find- 
ing employment upon the Panama Canal. When 
we hear of many more compressors being in- 
stalled upon the job we may find therein in- 
creased encouragement to hope for the ulti- 
mate successful completion of the work. 

Notwithstanding the many great engineering 
works in progress and the number of air com- 
pressors employed upon them, there seems to 
be little danger of their working themselves 
out of a job. Their work grows upon them 
and one thing follows another. Two of the 
largest of the 100 compressors now employed 
upon railroad and tunnel work in or immedi- 
ately in touch with New York City were previ- 
ously used on the excavation work for the 
works, another in open-air operation.—Cas- 
sier’s Magazine. 





Compressed air locomotives, which in the 
past few years have come into extensive use 
for mine haulage, work under ‘pressures rang- 
ing from 500 to 2,000 lbs. per square inch. The 
pressure is determined mainly by the size of 
the locomotive permitted by the dimensions of 
the tunnels and curves. In tunnels of good 
size the large reservoirs required by low pres- 
sure engines are permissible, but where only 
small reservoirs can be used it is necessary in 
order to carry the supply of power required to 
compress the air to a higher degree in the steel 
tubes (bottles, as they are sometimes called), 
which are made of such a strength as to safely 
carry the pressure.—Ilron Age. 
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COMPARISON BETWEEN THE 
HIGH PRESSURE SAND BLAST 
AND THE LOW PRESSURE 
MACHINES 


The difference between high pressure sand 
blast and low pressure machines, says the 
Boiler Maker, depends upon a principle which 
is distinctly radical. 

The principle on which, up to date, the dif- 
ferent blasts have been working was, to use 
low pressure (15 to 30 lbs.) and a large nozzle. 
These machines use anywhere from 60 to 490 
cu. ft. of free air per minute, with %-in. to 
%-in. nozzles. 





It will be seen from the following that in 
order to work such blasts economically, it is 
necessary to install, in addition to the regular 
shop compressor (carrying from 8o to 100 lbs. 
air pressure), for these blasts an extra com- 
pressor working under low pressure. The idea 
of taking the air from the regular shop system 
and reducing it by a reducing valve to I5 or 
30 Ibs. is out of the question, as the power lost 
by this method would mean throwing money 
away. 

The fact that a cubic foot of air at 8o-lbs. 
pressure is equal to about 3 cu. ft. at 15 lbs. 
leads most people astray, but if they consider 
that by taking the air for the sand blast from 
the shop system they have to compress the 
amount of free air per minute used by the blast 
at first to the shop pressure of 80 to 100 Ibs., 
while, by having an extra compressor for the 
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blast, it is only necessary to compress the cer- 
tain amount of free air per minute used by the 
blast, to 15 or 30 lbs., they will realize the say- 
ing of power. 

The principle on which the Farnham sand 
blasts work is to use a small nozzle and a high 
pressure and the amount of cubic feet of free 
air used by this blast, at this high pressure, is 
considerably less than the present machines use 
with the low pressure; in other words, the 
blast is worked just as economically by taking 
the air directly from the shop system as it is by 
having an extra compressor. In the latter case 
the great advantage is, that much smaller com- 
pressors can be used. 

By using a small nozzle and high pressure, 
a smaller area (at a time) is covered than by 
the low pressure machines, but the area is cov- 
ered much quicker and the total time consumed 
to cover a given area is the same for both 
machines, the high pressure machines having 
the advantage of doing much better work. 

This blast has been used for the past three 
years in the United States and England with 
great success on exterior work, such as clean- 
ing bridges, houses, etc., but recent tests at 
different railroad shops on castings, structural 
iron work, etc., have proven so successful, that 
it was decided to place the device on the mar- 
ket for use in foundry and machine shops. 

The construction of the blast is very simple; 
in fact, almost everything is shown on the 
cut, the only thing not shown is an injector 
which is placed in the Y beneath the tank 
and directly in the center and underneath the 
sand discharge pipe. 

The pipe leading into the top of the tank 
does not extend into the sand; it is simply 
there for the purpose of avoiding a vacuum 
or a back pressure from the injector when 
the tank is discharging the sand. On all pres- 
ent blasts this pipe extends through the sand 
into the mouth of the discharge and any moist- 
ure in the air is apt to clog up the sand at this 
point and prevent it from flowing freely. The 
sand which falls by gravity from the tank is 
also forced down by the air pressure on top 
and the suction created at the bottom by the 
injector. 

The point, that all wearing parts are stand- 
ard pipe fittings, should be appreciated by the 
customer. No special castings are employed 
and thc only wearing part is the elbow at the 
bottom, which can be easily, quickly and 
cheaply replaced. 
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The hose, which is the only other wearing 
part, is 34-in. diameter, and as other blasts em- 
ploy considerably larger hose, the cost of main- 
tenance of this machine will be lower. 

The blast has a drain cock at the point where 
connection with the air system is made and the 
water, which will collect in the piping while 
the blast is idle, is to be blown off first before 
the blast is started. 

Another point worth mentioning is, that the 
small opening in the injector will prevent an 
excessive air consumption when the nozzle 
wears out, the machine simply can not use 
more air than will pass through the small in- 
jector opening. 





occur in the State of Louisiana. Great 

difficulty was at first experienced in deal- 
ing with these deposits, which occur at a depth 
of between 600 ft. and 800 ft. below the sur- 
face, by reason of the fact that the over-laying 
strata contained quicksand. The beds have 
been ascertained to be between 100 ft. and 200 
ft. thick and extend for many miles under- 
ground. They are now being mined by means 
of steam and compressed air. Borings are 
driven into the stratum of sulphur, and a steam 
pipe leads down to the bottom of the bore. 
Steam is then forced down the pipe, and the 
melted sulphur is brought to the surface by a 
compressed air lift-pump system. At the sur- 
face it is discharged into large concrete-faced 
shallow vats or pools, where it is allowed to 
solidify, after which it is broken up and 
shipped to the refinery’ or direct to the market. 


_ ean deposits of considerable value 





ESTS of a pneumatic hammer, states the 
Industrial World, reveal the fact that a 
very slight error of design or adjustment 

of the value may affect the efficiency of the 
tool to a very marked degree. With a certain 
hammer, giving 936 blows per minute, the pis- 
ton had a velocity of impact of 38.56 feet per 
second at the end of the forward stroke. A 
slight improvement in the valve increased the 
number of blows to 1040 per minute, while the 
velocity of impact at the end of the forward 
stroke was 44.65 feet per second, resulting, of 
course, in a much more effective blow. 





HE increasing use of compressed air in 
T manufacturing and power plants, car 
barns, etc., has given quite an impetus to 
the manufacture of electrically driven air com- 
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pressors which are self-contained and conven- 
iently taken to the place where the compressed 
air is utilized. In drilling, riveting and chip- 
ping compressed air tools can be more advan- 
tageously employed than purely manual or me- 
chanically operated devices. In electric rail- 
road car barns or at steam railroad terminals 
compressed air is convenient and effectual in 
cleaning out dirt and dust. In power houses 
and substations it offers many advantages in 
blowing out dust from generator coils, field 
magnets and commutators. In automobile 
garages it is especially useful for inflating 
tires, cleaning dust from cushions, running 
gear, etc. The simplicity, flexibility, cleanli- 
ness and reliability of air as a source of power 
for a great many different purposes is coming 
to be better recognized.—Iron Age. 





OMPRESSED air differs from electricity, 
i especially in the fact that electrical fric- 
tion losses cannot be regained, while cor- 
responding losses with compressed air may be 
eliminated. The moderate fall in pressure in 
the air due to friction augments a loss of trans- 
mission. “If the air were at 80 lbs. gauge or 95 
Ibs. absolute upon enterting the pipe, and 70 
Ibs. gauge or 85 lbs. absolute at the other end, 
there would be a loss of a little more than 10 
per cent. in absolute pressure, but at the same 
time there would be an increase of volume of 
II per cent. to compensate for this loss of 
pressure, and the loss of available power would 
be less than 3 per cent.” 





ANY experienced drill sharpeners gauge 
M the bits by eye only. All drill sharpen- 
ers, no matter how expert, should be 
made to use a gauge in sharpening the steel. 
There is nothing more aggravating than wast- 
ing time in a hunt for a drill to follow one 
with a small bit. Many foremen are extremely 
careless in regard to the steel which they fur- 
nish to their miners. 





COTTON-PICKING machine has been 
invented by A. G. Kinyon, road fore- 
man of the Southern Railway, that will 

straddle a row of cotton, and as the machine 
is drawn along it will draw portions of the 
cotton into a vacuum chamber. This chamber 
is connected with a suction apparatus of suf- 
ficient power to draw the staple from the boll, 
then through pipes into a box arrangement 
back of the machine. 

The compressed air which operates the ma- 
chine is generated by the wheels of the ma- 
chine as it is drawn along the cotton rows. 
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’ Full specificat ons regarding any of these patents 
may be obtained by sending five cents to tho Commis- 
sioner of Patents, Washington, D. C. (Stamps wil 
not be accepted.) 


PNEUMATIC SPRING FOR VEHICLES. 
Popstata and Frank M. PRrRevucit, 
Filed March 12, 1906. Serial No. 


850,180. 
Vactav H. 
Chicago, Ill. 
305,444. 

850,208. AIR-COMPRESSOR. Ernar J. Brina, 
Schenectady, N. Y., assignor to General Electric 
Company, a Corporation of New York. Filed 
May 7, 1904. Serial No. 206,913. 

AIR OR OTHER GASES. — W. Ltioyp 
and Wi.iiam H. Sopgau, Newcastle- upon-Tyne, 


England, assignors to W. G. Armstrong, Whit- 
worth & Co., Limited, Newcastle-upon-Tyne, 
England. Filed June 22, 1906. Serial No. 
322,935. 

850,329. ELECTRIC AND PNEUMATIC GOVER- 
NOR. Harry W. Youne, Philadelphia, Pa., as- 


Reyburn, Philadelphia, Pa. 


signor to John eyb 4 
Serial No. 297,147. 


Filed Jan. 22, 1906. 


850,366. PNEUMATICALLY-OPERATED MUSI- 
CAL INSTRUMENT. Joun J. Hearty, Monroe, 
N. Y., assignor of one-half to Solomon F. Hess, 
Rochester, N. Y. Filed Dec. 9, 1904. Serial 
No. 236,251 

850,564. AIR-BRAKE MECHANISM. Joun J. 
Coit, Venice, Cal. Filed Nov. 15, 1906. Serial 
No. 343,560. 

850,387. PNEUMATIC SPRING Atonzo C. 
MatuHer, Chicago, Ill. Filed Aug. 22, 1906. 


Serial No. 331,572. 

850,592. PNEUMATIC VIBRATOR OR HAMMER. 
Witrrep Lewis, Philadelphia, Pa., assignor to 
The Tabor Manufacturing Company, Camden, N. 
J., a Corporation of New Jersey. Filed Oct. 5, 
1906. Serial No. 337,502. 

850,327. PNEUMATIC TREAD FOR BOOTS AND 
SHOES. Isipor Tauser, Vienna, Austria-Hun- 

Filed Nov. 16, 1906. Serial No. 343,707. 

850,639. PNEUMATIC DEVICE FOR DRAWING 
OUT . GRAINS AND SIMILAR GOODS. PavuL 

ae and Cart GEBHARDT, Stralau, near 

Berlin. Germany. Filed Sept. 24, 1906. Serial 

No. 336,029. 


gary. 


850,635. PNEUMATIC VALVE FOR MUSICAL 
INSTRUMENTS. Avucust W. FLeEcEL, Cranford, 
N. J., assignor_ to The Aeolian Company, New 
York, N. Y., a Corporation of Connecticut. Filed 
Oct. 18, 1906. Serial No. 339,439. 

850,674. COMPRESSED-AIR SPRAYER. — Crar- 
ENcE W. Parxs and Acnes E. Parks, Lowell, 
Mich. Filed Sept. 9, 1905. Serial No. 277,759. 

850,700. PNEUMATIC  COTTON-HARVESTER. 


James E. Worswick, Montgomery, Ala., assignor 
of one-half to George P. Haardt, Montgomery, 
Ala. Filed May 19, 1906. Serial No. 317,781. 
850,706. MEANS FOR INFLATING PNEUMATIC 
TIRES. Avsert A. WitHeERs, Balaclava, Victoria, 
Australia. Filed Aug. 28, 1905. Serial No. 
276,178. 
849,599. AUTOMATIC EMERGENCY-BRAKE. 
Witiiam Cooper, gow Colo. Filed Dec. 
Serial No. 


LE FOR® PNEUMATIC CARPET- 
APPARATUS. Ratpu F. DIserens, 
Filed July” 5, 1906. Serial No. 


18, 1906. 
850,909. NOZZ 
CLEANING 
Bradford, Pa. 
324,733. 
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850,956. PNEUMATIC TIRE. Georce I 
QOuiae, Flint, Mich. Filed Oct. Th 1906. "oo 
No. 338,436. 

850,999. DISK DRILL. Spencer E. D: 
nea polis. and Tuomas Brennan, Jr., a my i 
Park, ame. Filed July 23, 1906. Serial No 
= % 

851,¢ ae. PN EUMATIC CONVEYER. Epwin M. 
Basster, Chicago, 


Ill., assignor to The Economic 


Engineering & Construction Company, Chicago 
Ill., a Corporation of Illinois. Filed Aug. 4 
1905. Renewed Sept. 28, 1906. Serial No. 336, 397. 










































































Claim.—In a conveyor, the combination of a con- 
duit provided with an admission opening or openings, 
a receptacle into which said conduit discharges, said 
receptacle being provided with an air-discharge open- 


ing, means to create a current of air through said 

conduit and means to wet the material delivered into 

said receptacle from said conduit. 

851,334. DIAPHRAGM-PUMP. Georce J. AttHam, 
Swansea, Mass., assignor to Aero and Marine 
Motor Company, 3oston, Mass., a Corporation of 


Massachusetts. Filed July 17, 1905. Serial No. 
269,914. 

851,338. SAFETY-CLUTCH FOR AIR-BRAKE 
\NGLE-COCKS. Sipney J. Barnuouse, Alexan- 
dria, Va., er | of one-third to John a Bayne, 
Alexandria, Va. Filed Feb. 8, 1905. Serial No. 
244,817 

851,362. SIGNAL APPARATUS. Ernest pe Mer- 


INDOL MALAN, 
1906. Serial No. 346,433. 


851,364. CENTRIFUGAL PUMP. Exor Mepen, 
Trenton, N. J., assignor to The Jeanesville Iron 
Works Company, Hazleton, Pa., a Corporation of 
Pennsylvania. Filed April 5, 1905. Serial No. 
253,979. 

851,393. PNEUMATIC WHEEL-SUPPORT. Georce 
W. Bett, Liverpool, England. Filed Jan. 31, 
1906. Serial No. 298,759. 

851,472. PNEUMATIC MOTOR. Puitip Wuest, 
Jr., Philadelphia, Pa., assignor to The Auto- 
Manual Piano Action Company, Philadelphia, Pa., 
a Corporation of New Jersey. Filed Sep. 109, 
1906. Serial No. 335,167. 


851,556. DRIVING MECHANISM FOR AIR-COM- 
PRESSORS. Bryan Osear, St. Louis, Mo., as- 
signor to Montague Compressed Air Company, 
St. Louis, Mo., a ig gps of Missouri. Filed 
Feb. 1, 1905. Serial No. 243,711. 

851,624. PNEUMATIC TOOL. Cwnarres H. HaeseE- 
LER, New York, N. Y., assignor to Ingersoll-Rand 
Company, a Corporation of New Jersey. File 
Feb. 21, 1907. Serial No. 358,605. 


London, England, Filed Dec. 5, 
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+ ‘“ARRIER-SEPARATOR FOR PNEUMA- 
851,754-¢URE APPARATUS. Custer S.  JEN- 
NINGS, ‘Brookline,. Mass., assignor to_ Lamson_Con- 
solidated Store Service Company, Newark, Be Vis 
rs Corporation of New Jersey. Filed June 21, 
; Serial No. 322,791. 
«1.566. AUTOMATIC BRAKE. Jowann J. Mut- 
sia Zurich, Switzerland, assignor to Henry Baer 
and Company, Zurich, Switzerland. Filed Sept. 
E 1906. Serial No. 335,792. 
PNEUMATIC STACKER. 
Filed May 31, 1905. 


1906. 


22, 
Ore  Hotpen, 


851,237: Serial No. 


sritton, S. D. 
263,173> -_ 
6. AUTOMATIC AIR-SIGNAL, AIR-BRAKE, 
{Dp STEAM COUPLING. Herman C. Priese, 
Blue Island, Ill. Filed July 31, 1906. Serial No. 
328,552. 
«1,818 2-BRAKE SYSTEM AND ENGINEER’S 
851818 One ‘ serene Mac .oskiE, Schenectady, N. Y., 

assignor to General Electric Company, a Corpora- 


tion of New York. Filed Nov. 9, 1905. Serial 
No. 286,513. 
851,874. AUTOMATIC CAR-BRAKE, CHARLES 


jay City ic ssignor of one-third 
FERO, JR., Bay City, Mich., assignor of ¢ 
to Frank Thompson, Bay City, Mich. Filed Oct. 


8, 1906. Serial No. 338,041. 
852,007. AIR-BRAKE APPARATUS. Rosert J. 
sisi Witson, Pittsburg, Pa. Filed Nov. 16, 1905. 


Serial No. 287,664. 
52,046. DRILLING-MACHINE. 
“Geoff, N. D. Filed July 7, 


325,125. 


852,108. AIR-BRAKE SYSTEM. Danier M. Datey, 


Ertk WESTBERG, 
1906. Serial No. 


West Seneca, N. Y Filed May 29, 1906. Serial 
No. 319,369. 
852,109. DRILL. Dean B. Epwarps, Wauchope, 


Saskatchewan, Canada. 
rial No. 329,063. 
852,117. PNEUMATIC APPLIANCE FOR CARS. 

Greorce H. HoLiincswortH, Belmont, Mass., as- 
signor to Consolidated Car Fender Company, 
Providence, R. I., a Corporation of Rhode Island. 
Filed Feb. 12, 1907. Serial No. 357,084. 
852,157. SAFETY-VALVE FOR AIR-BRAKES. 
THomas BeHAN, Alliquippa, Pa. Filed March 20, 


Filed Aug. 3, 1906. Se- 





























1906. Serial No. 307,115. 
852,161. PNEUMATIC PLAYER FOR MUSICAL 
INSTRUMENTS. Georce P. Brann, New York, 
N. Y. Filed Feb. 23, 1905. Serial No. 246,864. 
852,541. AIR-COMPRESSOR. Recinatp A. Cous- 
‘ans and Louis B. Covsans, Lincoln, England. 
Filed Nov. 30, 1903. Serial No. 183,305. 
852,749. ROTARY _AIR-COMPRESSOR. Gustav C. 
VotuMeER, St. Louis, Mo. Filed Jan. 15, 1906. 
Serial No. 296,068. 
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Claim.—A_ rotary air compressor comprising a re- 
volving-member mounted upon a shaft, a casing form- 
ing a compression chamber through which the re- 
volving-member operates, said casing covering a por- 
tion of the revolving-member, a cut-off located at the 
bottom of the revolving-member and operated by the 
revolving-member, said cut-off having its upper cas- 
ing concave and its lower face convex to correspond 
with the formation of the casing and the periphery 
of the revolving-member, and provided with a recess 
for the admission of the revolving-member, substan- 
tially as specified. 

852,817. AIR-COMPRESSOR. _ Rernorp BERREN- 
BERG and Atonzo S. Drisxo, Boston, Mass. Filed 
March 16, 1905. Serial No. 250,458. 

852,889. PISTON FOR AIR-COMPRESSORS. 
Rosert Mrenxe, Chicago, Ill. Filed July 24, 


1905. Serial No. 270,917. 
852,899. AIR-BRUSH. Jens A. Paascue, Chicago, 
Ill. Filed Sept. 8, 1906. Serial No. 3335743- 


852,913. PNEUMATIC-DESPATCH APPARATUS. 
Frep R. Taisey, Indianapolis, Ind., assignor to 
The Lamson Consolidated Store Service Company, 
Boston, Mass., a Corporation of New Jersey. 
Filed May 24, 1906. Serial No. 318,474. 
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Claim.—A terminal in a pneumatic despatch ap- 
paratus having a passage-way therethrough and a dis- 
charge opening, a director projecting into the pas- 
sage-way therein in a position when locked to deflect 
a carrier through the discharge opening, and means 
pivoted on the deflecting end of said director which 


. projects into the passage-way and oderable by a car- 


rier for locking the director. 


852,924. PRESSURE-REGULATING VALVE. Ricu- 
arp E. Bruns, Chicago, Ill. Filed July 10, 1905. 
Serial No. 268,935. 

852,976. AUTOMATIC REGULATOR FOR 
AND GAS COMPRESSORS. 
Youngstown, Ohio. 
No. 311,033. 

853,137, AIR-CLEANER FOR AIR-BRAKE SYS- 
TEMS. Roston S. Wattace, Birmingham, Ala. 

Filed Nov. 3, 1906. Serial No. 341,933. 


AIR 
__Frep E. Norton, 
Filed April 11, 1906. Serial 


























Claim.—An_air cleaner for air brake systems com- 
prising a cylindrical reservoir containing a body of 
water, an air chamber above the water line, an intake 
air pipe terminating at a point below the water line 
and extending above the water line outside the reser- 
voir, and provided with a screen at its intake end, an 
outlet air pipe extending into the air chamber and 
connected to the pump for supplying air to the brake 
system. 
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“Compressed Air” 


PUBLISHED MONTEHLY. 


? I ‘HIS is the only publication devoted to the useful applications of compressed air, and it is the 
recognized authority on all matters pertaining to this subject. 





RATES OF SUBSCRIPTION. 


United States, Canada and Mexico, per year, $1.00. 
All Other Countries, $1.50. Single Copies, 10 Cents. 





List of Books on Compressed Air. 


‘Compressed Air Information.” Edited by W. L. Saunders .............06-..05. cloth 5.00 
A cyclopedia containing Practical Papers on the Production, Transmission 
and use of Compressed Air. 


‘‘Pumping by Compressed Air.” By Edward A. Rix...........c.ccceeeeeeeceeees cloth 75 
A practical treatise on this subject, containing valuable information, with 
diagrams and tables. The different systems are described and 
compared, and the advantages of each impartially stated. 


Re. RN IND np nicsniswaweesenens eenrenceserecvesd cloth 1.50 
Contains practical information upon air compression and the transmission 
and application of compressed air. 


‘Liquid Air and the Liquefaction of Gases.” By Prof. T. O’Conor Sloane, 350 pages... 2.50 


Experiments on the Transmission of Power by Compressed Air in Paris, by A. B. W. 
Kennedy, F. R. S. M. Inst., C. E., Emeritus Professor of Engineering in Uni- 
versity College, London. The Transmission and Distribution of Power from 
e- we Station by Compressed Air, by William Cawthorne Unwin, B. S. C., 
ee EE, neh cru ee abe Ce sn ee bbe eensnyebes seks sansansdoeneaeees -50 


‘‘Electrician’s Handy Book.” By Prof. T. O’Conor Sloane, 800 pages.......-.. leather 3.50 
A practical hand-book on electrical work for the engineer and non-technical man. 


‘‘Mechanics of Air Machinery.” By Julius Weisbach and Gustav Hermann...... cloth 3.75 
‘‘Tunneling.” A practical treatise, by Charles Prelini, C. E., with additions by 


Charles S. Hill, C. E. 150 diagrams and illustrations......... .......... cloth 3.00 
‘*Transmission of Power by Fluid Pressure. By William Donaldson, M, A., (M. Inst. 

8 EAE Peer TT eee TT oT T TT TET EE TTT TT Cee. cloth 2.25 
‘Handbook of Cost Data.” By Halbert P. Gillette, M. Am. Soc. C. E. Flexible 

I, CD MEG osc s nc enccasneecenenes:seneeeseseeecvens 4.00 


A book filled with figures and facts that are invaluable to anyone interested in 
contract work or construction of any kind. 
‘*Rock Excavation”— Methods and Cost. By Halbert P. Gillette, M. Am. Soc. C. E. cloth 3.00 


Invaluable to contractors, quarrymen and all others engaged in the excavation 
of rock, 


‘‘Modern American Lathe Practise.” By Oscar E. Perrigo, errr cloth 2.50 
A new and complete practical treatise on the ‘‘King of Machine Shop Tools,” 
the American Lathe. A splendid work for the mechanic and shop foreman. 
It is fully illustrated and contains 424 pages. 


‘Modern Machine Shop Construction, Equipment and Management.” By Oscar E. 
tee tee Le dakek bused: KnGbS5Ss she bbe ndhcdeswseks sere eNeeeen es 5.00 


FORWARDED POSTPAID ON RECEIPT OF PRICE. 





PUBLISHED BY 


THE KOBBE COMPANY, 


108 Fulton St., New York. 




















ENGINEERING COURSES 


BY MAIL 
CIVIL ENGINEERING 


To plan a great trunk line, or a vast 
park or lay out a city is a task of the 
highest order. The opportunity to 
master this profession lies with you. 

,Write to us to-day for our free 
200-page book describing this and 


many other courses. 


ELECTRICAL prenarage 3. 


Electrical Engineers are not looking for 


work, The work is looking for them— 4 
at wages which leave a margin for enjoy- 


our free 200-page book describing our 
courses in Electrical Engineering. 


ment and savings. Write to-day for os 


STRUCTURAL ENGINEER! 


Tunnels, bridges, canals, subways 
(the age of subways is just be- 
ginning)—somebody will be engi- 
neering their construction 20 years 
from now. Why should it not be 
you? Write without delay 
for our 200-page book describing 
our courses. It is Free. 


American School of Correspondence 


Division No. 54 
Chicago, Ill. 
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5) WHAT KIND OF HOSE 
4 DO YOU USE? 
iS he is only one kind that can be 


absolutely relied upon in cases of 
emergency and that is the Flexible 

Steel Armored Hose. We claim relia- 
ability because this hose is the only kind 
which is completely encased in steel 
armor, thus having, as it were, a band- 
age to prevent the loss of air or steam in 
case of the collapse of the rubber lining 
and thereby retaining a sufficient pressure 
of air or steam to operate the drill, air J 
A\ brakes or other mechanism until it is con- LM 
venient to replace the damaged piece. i) 
‘<| The freedom from costly delays and lia- |A 2 
/=| bility for loss of life or property makes 
) this hose of vast importance to all railroad 


| operators. Write for copy of bulletin 
No. 50546. Wy 


Sprague Electric Company 
General Offices : i 
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in charge of the contract news department of Engi- 


Engineering ~ Contracting neering News until last December, is now in charge 


of our contract news department. Mr. Gillette, who 
has written for other papers in the past, including 








. : 3 Engineering News, will write only for the ENcInrz- 
— eens fgg pom te pogo ING CONTRACTING hereafter. His Ries of articles on 
I Data, Earthwork and Its Cost, Rock Excava- Cost Keeping on Contract Work, now running, 
tion, etc. The articles in ENGINEERING-CONTRACTING should be read by every contractor and engineer. 
form a sequel to Mr. Gillette’s books, being, for the The Subscription Price of Engineering-Contracting 
most part, articles on the methods and costs of doing is only $1.00 a year. Send for a sample copy. 


work. In addition to these articles, the contract 


news of the week is given. This news service is The Myron C. Clark Publishing Co,, 


believed to be superior in point of promptness and 
accuracy to the news in any other engineering or 13-21 Park Row, 
contracting paper. Mr. C. T. Murray, who has been NEW YORK. 


REPAIRS CONSUME PROFITS 


A LIMITED WATER SUPPLY 


Decreases the output. Install a 20th Century 
Air Pump and increase your water supply 50 
per cent. 











Easy to Operate. 
Nothing to Wear Out. Write for Catalogue 


Harris Air Pump Company 


62 LOMBARD BUILDING 
INDIANAPOLIS, IND. 
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Clean-Washed Material Permits Accurate Sorting 


™ “CRANE 


SCREEN and WASHER 











Rich “Fines” by Screening 
Rich “Slimes” by Washing 
Rich “Lumps” by Picking 


Complete Plants for CONCENTRATION, CYANIDING, 
CHLORINATION and SMELTING of Ores 


™ STEARNS-ROGER MFG. CO. 


Engineers and Contractors 


DENVER, COLO. 




















COOPER- 
CORLISS 
ENGINES 


For All Power Purposes 


Complete Plants a Specialty 











Excellent Facilities for Handling Export Trade 














The G. & G, COOPER COMPANY 


Mt. Vernon, Ohio, U.S.A. 


NEW YORK, 1430 Bowling Green Building 
BOSTON, 411 Weld Building 
PHILADELPHIA Drexel Building 
PITTSBURG, 604 Frick Building 
ATLANTA, 310 Chandler Building 


CHARLOTTE, N.C. 


ESTABLISHED i833 





South Tryon Street 











ELECTRIC AND BELT-DRIVEN 


AIR. COMPRESSORS 
CURTIS & CO. MFG. CO., St. Louis, Mo. 


_ AIR HOISTS AND ELEVATORS 


HAND AND PNEUMATIC CRANES 


LIST OF AGENTS: 
A. E. Hoermann, 41 Park Row, N. Y. 
Baird Machinery Co., Pittsburgh, Pa. 
Hill, Clarke & Co., Boston, Mass. 
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American Diamond Sand Blas 
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Efficiency 
Economy 


Simplicity 





No. 2 Standart 
Portable for 
Railroad Work 


Write for details 


DEPT. C+M 





on 
AMERICAN DIAMOND BLAST (C2. 


114 LIBERTY ST., NEW YORK. 
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for 
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The Sargent Compressed Air and Steam 
Meter is the only instrument on the 
market that will absolutely indicate the 
cubic feet of free air or the pounds of 
steam flowing through a pipe irrespective 
of the pressure. It is an instrument of 
precision guaranteed to be accurate within 
a percent. Write for catalogue. 


SARGENT STEAM METER CO., 
1326 First National Bank Building, 
Cuicaco, U.S. A. 


the dangers in the present system of 
lubrication in air compressors, and ex- 
| plains how to minimize or do away 
with these dangers entirely. 


' tive form. 


Joseph Dixon Crucible Go, 








This new Dixon booklet points out 


Crisp, fresh information in attrac- 


Write for free copy 188-V. 





JERSEY CITY, N. J 








RIVETERS 
Most POWERFUL Tools on the Market 


BOWES HOSE COUPLING 


Instantly Connected. Never Leaks. Catalogue “‘G’’ on Request. 





NEW YORK, No. 120 Liberty Street. 
Philadelphia, 322-323 North American Building. 


Pittsburg. 1009 Bessemer Bldg. 


Chicago. 704 Fisher Bldg. 
St. Louis, 608 Burlington Bldg. 


Atlanta, 419 Empire Bldg. 

















SAND BLAST 


MACHINERY 








At 30 lbs. pressure compressed 
air drives the SAND 
BLAST 





It gives you the cleanest casting 
at the lowest cost 
It does all your work quickly 
and thoroughly. 





WRITE FOR CIRCULAR 
which will tell you all 
about it 














J. W. PAXSON CO. 


Foundry Supplies and 
Equipment 


PHILADELPHIA, PA. 
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COMPRESSORS 


bs ii —" 


Belt Driven, Class ‘‘BB.’’ 
Of Single, Duplex, and Two Stage types— 
Belt, Steam or Motor Driven. Designed for 
high efficiency and economy of operation. 


Our Illustrated Catalogue describes the machines in 
detail. Mailed free on request. 


Bury Compressor Gompany, 


» ERIE, PA. 4 





AIR’ 











HIGH 
EFFICIENCY 
COMBINED 


WITH 


HIGH SPEED 


This is something that has never before been attained 
in air compressor design. ROTENG AIR COMPRESSORS 
are constructed in accordance with new and advanced 
principles, enabling them to be operated at speed which 
will permit of their being direct connected to electric 
motors, high speed steam, gasor oil engines, Roteng 
Steam Motors or belt driven from a line shaft. 

If you desire an air compressor which will give you 
efficient service and which is so simple in construction 
that it will last for years with practically no attention or 
repairs; write us for our latest Bulletin illustrating and 
describing the new machines which we are placing on the 
market, 

Our Engineering Department is prepared to draw up 
plans, specifications, furnish estimates and construct, or 
supervise the construction of complete installations. 

Write for Bulletins on Air Compressors, Vacuum 
Pumps, Steam or Air Motors, Air Lift Systems and Pneu- 
matic Appliances, 











Direct Connected to Motor 


Roteng Engineering Corporation 


299 BROADWAY 
NEW YORK CITY, U.S. A. 
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Hanna Engineering Works, 820 Elston Ave., Chicago 








RIVETERS 


REAMERS 





SHAKERS A . 


SMALL TRIPOD 


DON'T 
Screen your sand without it 
A labor saver to the workmen 


—a time saver to the 


+t 


employer 


Send for 
Circular 








ur 








THE TEMPLE-INGERSOLL 


"ELECTRIC- AIR’ 
ROCK OR 


BRUSHING N ACOAL MINE WITH THE ELECTRIC-AIR DRILL 


It combines the best electrical and pneumatic practice. The motor is a standard type of 
large electrical builders. The pulsator embodies the Ingersoll-Rand experience in build- 
ing nearly a million compressor horse-power. The drill contains the Ingersoll-Rand 
experience in building over 85,000 rock drills. The equipment is built by the methods 
which have made Ingersoll-Rand drills standard the world over. The ‘‘5-C”’ drill uses 
5 h.p. at the pulsator, with a drilling capacity equal to that of a 3%-in. standard rock 
drill, weighs unmounted 300 lbs. The ‘‘4-C’’ drill, using 3 h.p. and weighing un- 
mounted 195 lbs., has the capacity of a 2%-in. standard rock drill. Send for Form 20A. 


AIR COMPRESSORS, HAMMER DRILLS, AIR TOOLS, AIR HOISTS 


INGERSOLL-RAND CO. 


Chicago Philadelphia NEW YORK St. Louis El Paso 
Cleveland Houghton, [ich. 11 Broadway, E R Pittsburg. 
Birmingham San Francisco Butte Seattle Denver Los Angeles 
Montreal Vancouver Toronto Kenora Halifax Rossland, B.C. Mexico City 
Lima Valparaiso London Paris Berlin Johannesburg Melbourne 
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PORTER COMPRESSED AIR 


MINE AND INDUSTRIAL HAULAGE 





MORE UP-TO-DATE, SAFER, HANDIER AND MORE RELIABLE AND 
ECONOMICAL THAN ELECTRICITY 


We introduced the first air haulage into anthracite mines, and have installed about 80 per 
cent. of the air locomotives in America and the majority of those in the world. We can refer to 
a large number of plants with one to fifteen locomotives, track gauges 18 to 56% inches. Our 
designs are automatic, easily controlled and free from complications. 

SPECIAL OFFER: On application of Mine Superintendent or prospective user, we will 
mail free our 233 page catalogue describing 600 steam and 60 air locomotives. To accommodate 
others a copy will be mailed on receipt of 50 cents in stamps. 


aaaress H. K. PORTER COMPANY, 540 Wood St., Pittsburgh, Pa, 

















The B. F. Goodrich Company 


AKRON RUBBER WORKS. FACTORIES: AKRON, OHIO, U. S. A. 
BRANCHES: 


NEW YORK, 66-68 Reade St. CHICAGO, 24 E. Lake St. PHILADELPHIA, 909 Arch St. 
BOSTON, 161 Columbus Ave. DETROIT, 266 Jefferson Ave. BUFFALO, 731 Main St. 
CLEVELAND, 2188 Ninth St.£.C. DENVER, 1444 Curtis St. ST. LOUIS, 3926-28 Olive St. 
OAKLAND, CAL., 4th & Washington Sts. LOS ANGELES, CAL., 818 South Broadway. 


LONDON, ENGLAND, 7 Snow Hill, E. C. 


RUBBER GOODS 


OF FINE QUALITY 


HOSE FOR ALL PURPOSES 6% 


AIR HOSE for Rock Drills, Compressors. ILLUSTRATED 
Mining Machines, Pneumatic Riveters, etc. CATALOGUE 


STEAM HOSE, ETC. 
Belting, Springs of all kinds, Valves, Gaskets, Rings, Packing, etc., etc. 
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THE INJECTOR SAND BLAST 


APPARATUS 
Cleans Castings, Steel Cars, Stone Work, 
Structural Steel, with Speed and 
Economy. 








Class F, Steam-driven Two-stage Air Compressors. 


THE BLAISDELL 
Air Compressors 


Possess distinctively original features of 


Design, Economy and Efficiency 


Not found in other makes, 





All Sizes and Types and for 








1906 MODEL any Service 
Made by C. DRUCKLEIB 
i AR A A i te THE BLAISDELL MACHINERY CO. 
Write for ‘‘SANDCRAFT.”’ BRADFORD, PA. 











SULLIVAN AIR COMPRESSORS 


The Sullivan two-stage Straight Line 
Compressors are well known for their 
economical performance under trying 
conditions. 

At a western gold mine, two of these 
machines recently completed a continu- 
ous run of fifteen months, during which 
they were operated at from 15 to 25 per 





cent. over their rated speed. 


The repair bill for both compressors 
was less than $5.00. 


Catalogue 58-C. 


Rock Drills, Diamond Core Drills. 
SULLIVAN MACHINERY CO. 





BUTTE JOHANNESBURG RAILWAY EXCHANGE PITTSBURG SAN FRANCISCO 
CLARESIONT, N. H. JOPLIN, M0. PARIS, FRANCE SALT LAKE 
DENVER KNOXVILLE CHICAGO ; ho ROSSLAND SPOKANE 


EL PASO NEW YORK ST. LOUIS 
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THE SLOGAN OF THE CAMERON—“‘ CHARACTER: THE GRANDEST THING.” 





Le! 


Unsolicited Testimonials 
Versus Fairy Tales. 
Lackawanna Iron & Steel Company, 


Wehrum, Pennsylvania’ 
A.S. Cameron Steam Pump Works 


Are economical in the best sense. New York, N. Y. 
; Gentlemen :—We now have 
Cost of Maintehance. your pumps in use, two of which sana 





14x8x18 Regular Horizontal Plunger 
Pumps, outside packed. Weare required 


JUST AS EFFICIENT WITH COMPRESSED is Ins Res Laem i uae 
AIR AS WITH STEAM. minute from the faces of each slope 


while sinking. All of the other pumps 
in use have two to tour times the rated 
capacity of yours, yet your pumps are 
regularly, day and night, handling from 
one to one and one-half times as much 
water as any of the others, and doing it 
with less attention and carc, and we 
place greater dependency on these than 
on any of the otrers. 

Owing to an accident to a duplex 
pump, one of your pumps is now drown- 
ed out and has been for three weeks, and 
and itis still operating under 275 feet of 
water, running on compressed air, and 
handling double its rated capacity, and 
holding the water sufficiently in check to 
save two other pumps in the same slope 
pumping from higher levels. Is it any 
wonder that we have the highest regard 
for the ‘‘CAMERON” pump? 

Yours very truly, 
Cc. R. CLAGHORN, Supt., si 
LACKAWANA IRON & STEEL Co, 


Electric Light & Ice Company. 
Harrison, Arkansas. 
A.S. Cameron Steam Pump Works, 
New York. N. Y. 


Gentlemen :—Express us (Wells Fargo) 
two brass linings for water cylinder end 
of your Size 3 pump—these are Nos. 
16049 and 20063. 

Send us information as to removing 
old lining and installing new. 


No. 16049 has operated 18 hours per day 
since 1895, and has cost us nothing for re- 
pairs until the present. No. 20063 has 
been in 24 hours per day since 1900. Its 
water has been gritty with sand, how- 
ever, and its water end is in worse shape 
than the older. 

You are to be congratulated on this 
most excellent record. Working side by 
side with the old pump, was a condenser 
feed pump, new duplex followed by 
a --—, followed by a—-—-; all of 
these are now inthe scrap pile and the 
old pump as good as new when the water 
cylinder is renewed, 

Yours very truly, 
R. M. FELLOWS, Mgr., 
ELECTRIC LiGHT & ICE Co, 























These are the outside and sectional views of a Cameron Vertical Plunger Sinking Pump. 
Look at the construction. 


We Build Pumps For Every Service. 


To get a better idea of Cameron characteristics—read what users say as well as our Catalogue Edition ‘’G,” 
which will be sent to you on request. 


A. S. CAMERON STEAM PUMP WORKS, 


FOOT OF EAST 23D STREET 
Mar. 1907 NEW YORK. 
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AIR COMPRESSORS 


ALL STYLES—ALL SIZES 


EMBODYING LATEST IMPROVEMENTS 





ROCK DRILLS 
McKIERNAN DRILL CO. 
170 Broadway, New York City 






House Gleaning Machinery 


Stationary Private Plants for residences, $350 
and up. Power from lighting current. 

Private Plants for Department Stores, Hotels, 
Theatres, etc. 

Stationary Plants for Professional Carpet Clean- 
ers. 





Portable Plants for residential house cleanin g 
Small capital required. 


General Compressed Air House Cleaning Co. 
4434 Olive Street, St. Louis, Mo. 








PATENTS 


procured promptly and with care in all 
countries. Trade marks and copyrights 
registered. 


DAVIS & DAVIS 


ATTORNEYS-AT-LAW 


WASHINGTON, D.C. 
220 BROADWAY, NEW YORK 



































WHY NOT USE 
Powell Air Gun Valve? 


Blows your work bench, machine tool, in fact, everything 
cos clean. Operation is another case of ‘‘Press The 











THE WM, POWELL CO., Cincinnati, Ohio, 

















Westinghouse 3x4 Belt-Driven Compressor 
THE BIGGEST LITTLE COMPRESSOR 
ON THE MARKET 
Capacity 4 cubic feet free air per minute, Weight 250 lbs 
Westinghouse Traction Brake Co, 
General Offices: Pittsburg, Pa. 


Chicago 
Ry. Exchange Bldg. 


New York 
Trinity Bldg. 


St. Louis 
1932 N. Broadway 





























































































| - AMONTHLY-REVIEW-OF-CURRENT-TECHNICAL: PU BLICATIONS: | 


[Best i LITERATURE gives to its readers, in condensed form, THE} 











BEST literary material of general interest appearing in current technical publica- 

tions—not descriptive, mathematical and other articles of interest to a limited| 

number only, but well-selected material, touching all lines of technical work 
involving a careful perusal of the principal American and European periodicals. [t 
presents not only what is vital, but also much valuable, though comparatively obscure, | 
information not appearing in the regular technical press, but found in daily papers, books, 
trade pamphlets, proceedings of technical societies, speeches and lectures, etc. Besides 
this technical miscellany, reviews and announcements of new books and trade publica. 
tions, notes on technical education, contributed articles, etc., sixteen pages are devoted to 
a classified, descriptive 


‘Index to Technical Articles in Current 
Periodical Literature” 


This index lists over five hundred articles of technical value each month, and covers 
the principal technical publications of the world. The arrangement has been made with 
the view to its adaptability for card-index purposes, and the classification is careful and 
thorough. Each item gives: 


ist. Title and Author; 4th. A pel a Regarding the 


2d. Name and Date of Publication ; 5th. An Indication of the Technicality of the 
Article ; 


3d. Number of Words and Illustrations ; 6th. Price at which we can supply Article. 

The Index places the reader in touch with many articles that would never have 
come to his attention and could not learn of otherwise for many times the price of sub 
scription. Each month’s index lists the articles that have appeared in the publications of 
the previous month, so that a regular filing of the complete index or the transfer of the sep- 
arate items to cards constitutes a cumulative and up-to-date record of modern industrial 
progress of inestimable value to every man interested in technical and commercial matters 
—one that is absolutely unique and which cannot be duplicated. 





Rates of Subscription: Domestic: $2.00 per year; Foreign: $2.50 per year. 
SINGLE COPIES, 20 CENTS. 





Send for Synopsis of Current Issue FREE. 


TECHNIGAL LITERATURE, tf 
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AIR LIFTS 


IXconomical water supply is one of the most import- 
ant problems of the day. Wherever the source of 
supply is a deep driven well, the Air Lift offers the 
most successful solution of the pumping problem. 
Repeated tests in actual service have shown it to 
have a higher economy, when properly installed, 
than any other system of deep well pumping. Its 
application usually increases the flow of a well. Any 
number of wells, however scattered, may be operated 


and controlled from a central plant. There are no 
working parts exposed to wear in the well. 


The Ingersoll-Rand Company is the pioneer in this 
field. Its experience is the widest inthe world. It 
controls the basic patents. Its resources are at the 
service of those requiring maximum capacity at the 
lowest cost. 

Catalogue 74. 


INGERSOLL-RAND CO, 


11 Broadway 
Chicago Philadelphia St. Louis El Paso 
Cleveland Birmingham NEW YORK Pittsburg 30ston 


Butte Houghton San Francisco Salt Lake Seattle 


v-60 








MANUFACTURERS OF 


HOSE FOR PNEUMATIC TOOLS. 


Home Office, Boston, Massachusetts. 





FACTORIES AT CHELSEA, MASS. 


Branches: 
NEW YORK PHILADELPHIA PITTSBURG 


CHICAGO MINNEAPOLIS NEW ORLEANS 
SAN FRANCISCO PORTLAND, ORE. 














Mining and Scientific Press 


OF SAN FRANCISCO. 


Edited and controlled by T. A. RICKARD ——47th YEAR— Business Manager, EDGAR RICKARD 


Devoted to the science of mining and metallurgy, the application of geology to mining, and of chemistry to 
milling. Special correspondence from the principal mining centres of the world, including 
London, Johannesburg and Melbourne. 


Weekly. $3.00 Add $2.00 for Foreign Postage 








NOTSELES ‘AND VA VELESS COMPRESSORS} 
HIGH SPEED $-SLIGHT WEIGHT JNO REPAIRS” 


(-f- FOR 


(iat: ATIC FOOLS aaa BUILDINGS 
HAMMER DRILLS MOTOR JTIRES 
OIL ATOMIZING AIR LIF TsPUMPS 


*4 9660), 12)24 kote) OD "AIR 1&3D RILLICOY 


LESAN FRA NCISCO; CALS 






























FRANKLIN AIR 
COMPRESSORS 3 


ARE MADE IN MORE THAN 100 STYLES AND SIZES 
More than 60 machines i month are panel made and oa. 










Is the only universal hose coupler yet j “The cost of operating 2%-in. drills, 8 
produced. Any size will couple with any lilt f, ( = hour shift is 92c per drill. The record 
4 \ sretofore : vet 31.56 ay “j 

other size, whether it is larger or smaller. . = ‘ y ce as Daas Gear a 
Describe the service you require from a - guaranteed to operate 10 drills at this alli- 

nd we will té = tude, but 16 drills have been run with it,” 
Compressor and we will tell you what Every Installation Covered by _ ye Bull Hill Mining and Development Co 
Compressor will best meet your needs. Liberal Guarantee. Cripple Creek. ‘ . 


DESCRIPTIVE LITERATURE ON REQUES 
MANUFACTURED BY 


CHICAGO PNEUMATIC TOOL COMPANY 


NEW YORK CHICAGO 
BRANCHES IN NEARLY EVERY NOTEWORTHY CENTER OF CIVILIZATION 








Quick-as-Wink 
Couplers 


For Air or Steam Hose 


Clean or gritty, they OPERATE 
INSTANTLY; THEY STAND THE 
PRESSURE and THEY SWIVEL. 


They are made with or without at- — 
tached releasing levers. COUPLED. 


The W. J. CLARK CO., 35 Depot Street, SALEM, OHIO. 





